,-, la.^ )jAll f a.U J .".1 ■j j <ll -. 1 .. < j~ll Jilj " . l~.<l l IjjS 
(>J <UjiJ (_;jj| " lEC iLuijj^^l 4_lJjjJI SJi^li S . ...1 .all 

^ 'J ''7 'V' iULllL-i <Q£.LiJsj i>jl.^Li *' -J ~< " jJjLlui ^jjjj 

. lEC 60364 rtjibj^^l cUiSjiU 

J 'J ■•■" ^ — d ijj^l jj-iLxui ^jj^ A^ ^li-j^Li — iLu^^&JI 

ijj^jjj iLs^LxJI ^jj Jj^ iJA i-li Xila- ...Vflj <Ll1£ ^^Us^I 

La ^£—11 iCil—i^VI-i ' iLuj—xJI J- « ■ 4la X lis -....sfl -■!■-" ... ■ 
^t~*~ iLxJLi <L_LaAl Cilj CiLfcj "^J^ (>< JoJjJI <Ll1£ J " ~ " ■ ■ 



'fl~'' "'^j'J 4^Li^^^^l (_;j_HI d olA'iLi ^'«~~ iULxulj "-^1 ^ .' 
^ J^LxJUl Ji (; iini ^'n 1 oLi2 ^j ( <i 4l"i^t,l CiLuuXI ^ 

S_«5LaJI 1 iLlliil iL_lJ ajJI it_l_ujLl_aJI ~.l a .^Ijtl J I ...I... 

l| j''. .(J II lij La.a tLij^j ^•"■1 -J (}<" CiLu^jIil ■> .A. ^-.11 

.^LiXI ^ iLi^Lij4^l CiLu^jlLl 4-ijjj-uiJI iLuls^l ^1^1 
yi, SjajS Si^li Cilj J-iJjJI IJ-fJ iU^jUl alii JjL:^ 1-a.A J 

d^iiLJ < 4.i£.j_ill CiU&aJLIj CiUjKIIj iLi^Lij4^l CiLi—i^jllI 
i^UI iLu^^l '' "-^ •■■'■■ (UjSJI ^jLiil <U,^ I— ^^ tCiLajU f\ 



ajIj^TI (J'iI-^«i ij^j ^l^ 

l^iUjISXIj i::il£.i^l^.aU tijjjTiirll iLujaJI ^ClafJI »Lc jjj.a 




(lEC / ACOS)4ji53ij»iJI 

^Uaj |j£. ^ <in4"i ^Vl »l^^l S'^ ^-^^ >^i .aJLaJI 
Ci^JI drtti'ift (>^J^ ''^J^^ >^ 'ij-'^l-*-'! Lfj^^l JjLillI 
-.1 a .^ijtl ^;U_3 ajinl ■» t) -■'• ■" J 4_iJ^j_ll »jL^^_lLJ 
.^LaJI (_$jL^I JjLilil ^U. Luixu] I^jjjjc.!^ 
iCiijlXI jj~ '""j 4jljI^I iLuiJI iQ.aJJI Cij:^1 ^j 
Cilj-ijdlil-i J ■ ^~ -^ n J ^ •'•°~jjfl'^" iuJjjJI iilj^l ijs. 

d ImiImi j ■"'• • dJjJ £a^Lij^I "•''•' ""•" ^ iLX—llLI 
4_lJ JjJI ^'i • (}" 1 • f 1 i ilij 4_Lujl_l_ill -.la .^Ijtl 
."^1 tlUi"tt • 4A-^ -^ .-X aj ."^1 a.^^t aJ;^) ^^i^ a rf i\a" a ./i<1I 

.cJjs \ . . . ^^ 
iLuLi^^^l CiLu^jUl JjJj ii^l j1 Ij^ (_yjjt Mill <Ci1 
(*\ i jiSj A \'\\\\ S'\-\ III d 0(j y<Mi -^ ij p n~i I (^jilj <l jii 
JoiPif S,^l— i Cilj (jJ<~iMi iLiioAJI tGI—ajIt n ^1 '"■■^ 
LLiJs iLi^Li^^^^l "'I ' '*^j~" lyjJjA fir\~\^ ^ -S" Lij-ujj 
iLiJjJ_JI iQj_^l "•! -It^ ~Aj -.la ,^ljA ^ -If (j^sijj Q, 

LIjjjI ijvj (^jJLS ^LlIj j1 iuJjjJI ib^^^JUl "•"■ -"4 jiJ 
iLJjjJI iQ_i^l lo^jjii '' • °"-~' J -J "■"•' iC—aiLj Sljl .^a^j 

.^^r^i j^Sja^jj^^i 

<0V taij iLuill &lsAl\ J&x-J j^oPitll iUoA^lU jluJLij 
. jljJ£ Ct^'i iu^LuJI jj^V i^>jl->^j! lM>^ £-^J j^ "^ 

"iLl^Llj^l iUdx^l (3^ iblijJI" 
dJj-^J ib—uLulVI J-Clj^l (jl ^1 J 1 Mil JjJjJI Vsitj 
ulll\ 4_i^Lij^_Sj| "•! - ' ■^'1 ija ^ -^ "^ 'I -.1 Ul .". ^ I 
I fl « ■ -->" j1 jj^ jj'iMillj 4_x-iljJI iLuiJI ^Cl^JJI L^JLujjI 
.iJt UjLij-tl ^jS iSj^'i^ ibJjjJI iuJajjj-^ill (jl^-UI 

Ij^ 1 3 ' * '"' "•' °'^lj " S^l-ujjl j1 J ■ ■ -^ ^ ~ ■ l_^l__l^ 

A J Mil J 411 Cili-usl^l - JI_UI Jj iMi ^ylt -JL-aJLl 




\jJb '''" Sj -i;^ Jrt ^ 1 f4_i^Lj_^l 

4-iJ jxJI '<'•• U " ^J J ■ al'..'.<,..\fl 
4-J Jilt itliijl At '^Sl .'. H A . t .j,..ll 

jsj (CENELEC) iulUij^^l 

* (j * -^ &A a^ j^" ■ '■■ ^ j * 

dlA f^Qjl^ (^ *''' 'J d*^" CiIj-xJlI 






.iCiiLkXI ciLa^HlaU 



'°'t~ '*•'*' 'J fl^" "•' ' ■ '""11 <Cll ii(-i jf jT, .". a". II yf ^S^~.ll jf 
iU^LuJI i^lj^ * ■"^ ^Li (j n I n~i eij-uj ^ ■'■S~. II Jjl-v II ^ ^f 

A—lJjjJI ii 'l 1 j II (jt DjJ-1^ tj-jJI-S 4— iJjjJI Ci\ i rnl^l (jl 

" tPI-Ail ^^ iijLjj-^iJI Cilj-iSjJUl " ^-TM jiij iiiai jj-^iJI 

3 ■' ^ "■ I L^_l ^IjUVI LJ^IjJI J£lj_^Ll tLLLul OjJ rr^lj j^"'-^"' 
p^l^] * ■ "^ ' l^ j ■'■"■!' (j^AJ ijUl <L_li&3Lj| Ci(_a.uJlj <C_A^LuJI 
Ijt ' '^ ' <Ll_ulLliJI "■! a.y^ljU ^] ■'•■■^ J J-'l -J J<ll ClLu-^jUl 
* ■" ^ l£ j"U". II <Ujl_i (j^S3 ^]j ii-lJ J r\ in Clli— ksIjj UJ^ 

j^ \n-\ ^ I^JI—oxIluI uj ,^1 tLuiUI Jjl ^11 2j£i (j]j CiK"iM,l 

iLu^jj^l iLiJjjJI tCli^l j£.l^ Q^^j^ (jLi dJU <aJLxJI c-L^] 

■ Jlnt'iiii^ a^L^ ij^j^ 1^ tLuJ^i uj jiJj 1'°* " 

(jSjj Jlo t'iiii^ J-lIj^ UjI— Lk.1 (3^^ ^ -.la .^Ijtl ^^ IjJ 

.,_^|jj »^ja£ ia^ L^jLucI (j^ju 

^jj_iaj (_^ In r J fjj^lj rj^ j»J-aj (_yJI ^ II J-iJjJI tijji (jl 

<Lil£ (jAJj l_t, IS.U J .'il ■j(]<ll CiLi— iSjiil iU-aLSJI iixul jjll 
iQaJ L?'j "I ' Vli ASj *-iJ^Jj4^i ibJjjJI 4j_i^I CiLii-olj^ 

^Lx-ij <Uj-^"iMil,l iLLijizJI Ajij ^o^ JjVI Jj-oiJI jLs Ij^j 

l(; "iljLJj ,_^l jl n i II Ciljh''> II (3^ ajtr^ dJj .S» 1 Jj^ J^ 

iLljJt—UI jjIx^lA j^jl "■"■ -a j -J ■ ^ y (jt Ii»-l4ll l_«1 .iLuljjJI 
CilajU n Jj' '" ° 3^ '*' '-^^ ' ^'j^'j Jl— o^Vlj J i»*iLaJI 
^^ Ml iNI'it hj (;'SII (^IjUI 3 "> I" (^l^~> I jt I 1-^ I J .4 1 41 lAI 
Sj_j^ ^_k. ^LJ—i dJLujjl ju '••• ^ (j^LA AU_liiLi(EMC) 
^ ,...Ur.i Aj^j<ll ^Ij^l |_i| t/\i |_^ <L.t-Lij|j S-AaS, 
LxiLj ^LJj ■! ~<" Ij^ " '^~ ■■*' '^ ■ jl I « -"^ J^lj ij^^ 

(jiLiul ^_k. s-LJj (jt lIjjJI i^lj 1 -> II ija i3-'j-* lMj-" li^ j-sl 

-.1 .. <^ -.11 Jjjj" .J .,.. '.^all J A. ,..-.ll iC-ilLUI 4_x_iJaJI 
j-AT ^jLi^l j A .A ". . A t jj y^ u^j ^ lJlj-JG " ^ **** * 1 ^^** 

.iLi^Lj^^^l CiLiusl^l Ciljjlaj 
JSJ tjo t II Ijii ^ ji^Luj j_A ^ 10 -^ j^J J I ^"i Mil,l iji, <XJ\ 
A^ ^1) CuJ4J4J CuJ 4j .J UJ (jl-^ /jJxoJI v^jJLj j-^-^'* 

Jaajj WG3- -"1 1 aij iUJill iCJ^I -iLiJajjj^ill iUljjJI 
1 ,_j.xu^jJI ^jjLsJI ^J.Lu.^^^ lHJ'^! ^< iiiillj ' (g' jjiMoll j-ij^ 
3'> III tjjLS < (_f jjaJjJI jjjAI — (_f jjl—ii (jjyi / J nil II dJJSj 

jjjpd L^LJ -"'j^ *^ j£jL.d '"'l^ *^ j" -"*^ " J.a£ (^jJI a Jj^JVlC. 
'^ 'J "^*' d-ijjSJI jJjLlui ASjjIoj CiUinljJ^I 

<Q^J_1I (JXL.i^J J^ 4_S jj J ^ * * J 1 boll 1< ■'•• ** * J "^ "^ '* J 

(CliLuj) ^ •"•°"jj(i'^" ^LlIjjJI 4^_i^Li iuXuiii 4-iji itriMi^i 

j"'^ " (_>u-i^j ^^LJ L^lkJI ei uijj jj jJLk jJj^jJI ^yil t j 

"•' °'^'j "■" ^JJ-X u^l 4_u^^l iLLl-^l aLc j-lj— a SjIj^I 

.J^jJI Ij^ jU.^^I_l j ' J J'^ ""• " l-^l^ (3-ljlll J" ■■latlj 



* . .1^" . .r r1 . 1 A A 1.1 I I MrtI < 

djjl^l CiLdjl^ 1.1 j CiljLuij^l 

J - ^ "■"■ ^ LliS^ jLi IjJ .<ui 

j''*^'* 4JL_^ ^ 4-lJ a^— ui^ iul 
.d\—a^lxX\^ Ciljl uij^l diU 

^l_iiJ)fl j1 djill ilL^ ^jij 



E'j^b 0-"'""'"' 

(jt aJV (j^ d 111 111 kd 



jljtj ^1 



It-." : iC^LJs 



^ 



:^ 






^ 



CiLjI'^tl 



^^1 SjOftJI - ^Lfr 



<Lt£jall ^jjlll oltr^fl 















Jji^iaJIj J^a^I Tujli^j 



tt iiijtil'itftj^t 



/^ 



I 



» 




} 




\*) z^* ^ C I 



%^E 



ki 



Y o 



Y >_. 



<CSj>1I -> 



o cj 



^v 
^v 



\A 



^<\ o 



Y' >_. 



j(;-^ II (^j-a ^j*J ^ / Y 

(lEC 38-1983) cJ^s \- - - s ^^ ^" ^ ^^^ ■^M^^ 

Y^ Jj>^ 
(lEC 38-1983) ciJjs^iiS ro jjL?^ Vj cJjs^IjS \ (> ^^Itl iUxuLiaJI jjf^aJI 

^ly Y/Y 

^.LujLis CiUi>*iljj V / Y 

(jiLij^ tJ-»^jJ iLaiUu J *J J^ i / Y 

cUiSjiU ^jJll jUi^VI a/ Y 

^Luijiil (_jjjjJI j(*i->4ll jl \~\-\\ "^ / Y 

To Jj>^ 

CiLij^jUl ^ ^' iA.-.,..tl cilj-t-all (CiLiusljJllj iLuxiLiiJI CiLii.aljJll &^) iCijIiaXI V / Y 

iilaJI CilSjaJLl \/r 

iLl^jj^UI '' '~'^ " "-Kj^ ^" jl->^l i^J SjJ^I 

jn~iMil,l jLuJI Ca\Sj^^ y IT 

jj">'in JO-^ Cilj iL^jjIu <C^^^ CiLjjI-i 

jLlHI JjJ^aJ j'-'-' '-''^ ^L^jjlu ^^^ CiLjjLj 
( (ji^^La j1 iLijj]aj)5jLJVI (jjjjJIjsj ^jLail P^jJJI Cilj ijt ••> in'ill Sj^^l TIT 

A tj JjJ-^ 
y\ <bj il^'i ) i^^^^jlllj ^Lllll (j<-^ HI "ill ^jj ;jd s^Lj^VI O j (] 7> V jl n II Cil ilti 

^ • tj jjj^ 

YY ' .^) ^CjljLulII jIjljVI CilJ "•"•'■■jj'°" tujLx^ SjJ^I 'IMj" ...Ij jLlUI CiLilb 

( JJ jA o . J jj3 J CiJ js Y 1 • / CiJ js 

Y 1 * /cJj^ Y Y * ..uc) ^^ " '** Cu-ujjjJiJI tujL.^ Sj,ia_ll .>IMj~ ...Ij jLlUI Cit-ilb 






c 




I — CjLjjIL>iJ,1 



::> 



Y. ^ iej^'eee'^^''/^ 

\ Y tj J JJ-^ 

YY ^ CiLuSjUil SjjaJI J "'•«■" — i 

YY^ (kW) Cilj>Lii*jSjJil5jjaJh/l 

YY ^ (kVA) jjjjI cii^ >lji aj^jJiI AjjAliiJI SjjaJI Y/ 1 

\Y'k_i JjJ^ 
YV k_i *-iSji.l ibjjsUaJI SjjaJI jj>iaj 

Y i ^ ^'■< '■■ « /"^ " ^ ^l^^l Ci^l^Lxj 

To ^ (lEC 439 ) teJ^UI CiLa.^ (>l^l JaLjui 

Y"\ ^ ks J ku CiiLaLxil j-'l^"' JLla 1/1 

Y"\ ^ (iaas ^LiAj^fl 

YV ^ ^jjUUI Jaljcj 0/1 

YV ^ J^aa.1 i>Jaj jUii».! "^/l 

CjV^^IEC ) ) — II ^C-iJ^jj-^l iuJjjJI <ili_^l Ujj;^ ^I iUuil—iiJI CiLuiXI 

Jjl^l Jn ^ II jl— u jU_Sj j^^ Wn J_^/,_j_lL£, J (] -^ jj^l ^i— uMj &jjj_lll 
YV ^ i^j^^vfl 

YA CJ Sj^l ibjJLj jjLitfLa jl \~\-\\ V/ 1 



j<^4-^'tfl J^ / (^Lc 04^ ^Lj£jAJI Ajj^l dl^i-^fl — ^ 

Y ^ Jl£ j^A. jjfi 5jML tboAlil -\ 

Y ^ (^l-X-ll '(}-^ " Cllj AJJjUl "•'<•'"' ^ ......II . SjjULl ibjJLjJI ij^LlaL S I \ 

JxAjJIj ^JaiJI CiIjjU, d'l'i^l,! JJaJI CiLij'iMin 



(3j_jJaiJI ^ylt CiJ-aJ-tl (I) ) tflnilnill ^ji CiVj ->nl I iOJail JJ^I CiLiJ "ini n 




jLjyL>.il 



(^jLaJI J ■ -t^" " jj£ "•' »"fl) ^11) dliiiliiill ^ -.vfj^ A II iCu^l JJ_xJI CiLij'iMifi 

^ (^ * ) j'^j J J ' ^ " ^ '^^j '^~ '■■*' iLi_ujLi_^l j'^ °" ^^l>J j'-" f-I^ "■!'■'■ °^ 
n ^ (lEC 56) iiijJI iCiusl^l 

^ ^ ^LxJI j()-^ II ^jjJ CiKiMil S\\\i iVill ji-iM i»^->ll (jAa-1 V / ^ 



e 



S^d^ 4.^£,j^ ^Cla^^ ^" * '■■'" "t|jU.-N. \ / T 






of io (^J- 



a^lJJI jj^j^lj 4^Ljj4^I CiUjo^l Sua ibli^l \ JT 

iLALij^\ rtjii^i r/r 

lLi V ^l>i^^l 1-4 lull jl— u /fJ^I Cilj CiVj->nll SjJ-S JJJ-^^ 



<LlujI_iHI iCiuslj^ LajJs J^^l 4jlijJ ^l-x-ll ' i]-^ " ^L^ (jij-ah ^f^\ jLillI 
V\ 2: (lEC 282-1) iiJjdJI 

VA TT iLi^jjAJ A-JJJJ CiV^^ jj^' iLuiU jit^i^ll SjjIj CiljLij 

i i r *:;j'j^' CjIjjj'QJI >tuo ibli^jJI f /V 

ii ?: iUajj^l ciljjLUIj (iajjJI cjIjjI) CiUiMn"ill 1/r 

•l^-^ Cibbilfi ^^ (^j_IaJ ^1 I'llo "ii(it,b ^juaLaJI <Lt_CjaJI ikiaJLI -i 

iCAlL^kx --I -j" ...A j^ jLlLJI "-I'-'-Saj j.. a^ CiJji La—iXLi |_j.ujLi^I S^IjJI j ir\% 
i r J>^' SjjIjJ ^j-lLsiJI Jij-^ II ^-uLia <LtjA:i-a <La,jJ jl-ili.1 f / 1 

a — jAiklt.1 j^^l/ ^yJLxJI jfjJI J j^" jLjj^I i / i 

fl^ r ty^'-?j4^' Jj*-" J^l>" tillusl 

J^xJI Jj|j_ul alj-^ "iiiiLj iLuLjj-^l CiLj_i£jUI ^ L^J ly^^l iU^L-uJI ClUlj^l 

^'^ S k3 jl k2 j1 kl yi -s cL^jJI i> t^iljj^iJI 




I t - cuLjI^I 



::> 






^l£ j^ Clljloxj Sjj jXI i'llo"lrii<lll %£jflJI SioAXi —0 






(jrtt^'ifl af^/^U af^ Cilj ^I^tAj^l £:;j>^l Ctlka^ ufi^ '"^ 

tiiLsLj Aiiii.1 Jus J J jias Sjjlsj Sjjjpllj ^yliXI J^lj *-^jil iUtjill Cilt-i->l.l Y/"l 

^PU.1 ^jlik *jSjil 5jt jiJI CiliaaJLl f/ "\ 



aJLxJI ^ (CilLkd J jj ^ »Lij^l jjLx^ ji»-i-> 

ji-<s^"il,l j() -^ II x^JjUl CiK iiti Y M 



Y J 

Y J 

Y J 

^^ J 

Y' J 
YY J 



Ciljloxllj tCajjQil -Y 



Y_4 

Y_a 

a _A 

"\^ 



(4i£.iixi) ajL&iJi j^ diUaJi ajt^ sjs 

JL«i jji. IjLjj I ilhTi ^^1 S^^VIj SLiiJi.l Y/ ^ 

Sj^i jaijLa r/ ^ 

(|) Us ijS 

Sj^l JaLxi ^^At (juIjs a/ ^ 

Sj^l JaLxJl A ilnf iUja ^ / ^ 

a_is Jjj^ 

^<U£.Lit,l) AJt-xAll j-i£j iUL&AJI Sjjill ■! "'^ ' JLla 

V_iS JjJ^ 
VI £a^Lu a^^Vlj ClTni'lflll (j) Us J (j) LL^ jua 



f Sj,^l JaLla CS^uiaJ ^ IJU -Y 

p-Lj^iJI *iK3 JjJai \ / Y 

A— 4 JjJ^ 



^^ 



(|) LLa. _J iUljS JjKil ^JM^^ ojjAJI JjUj 






f Sji^l JaLla if — -" JLtLtS — \* 

Liilaii iuiiHI jt iQjLiJI CiLaiiil iCtjA^ ^(j jLiik)fl r/f 






yrj-^irtlll CaU^^A ''^J* f*i C)i^ ~^ 






^v. 



i>'"^"i J^^'i (jj (kW) C)Ij_j1jS Jii «4-iSjj j»j-> (kvar) JtLia j±±a] ciJjs^iiS 

' (kV A) Xi\U^ ibjjSUa 5j^ (t'^I JjJaj ^Jt iAia aSjjJs I/O 



Y • -A iLa,mi iULxUI r j^l 5j^ SjLiJJ ^jAjjjjJI \ / "\ 

Y '—& JjJ^ 

Y • -& SjjaJI JjL»J, 
YY-ii J^yaJLl SSajM\^ drn'intl AJLaJJI jj£ 4flUaJI (jAjjaj Y/A 

Yl-A JjJ^ 

Y i -A Cii jsjli^ Y • iLAIdlil Ciliifl Cilj ^j>i Ci^3^ iUL&iJI j^ Sj^l d^l^lul 

Yo ^ ^^ d^pJL jALofii\ ciljlat aJ£ j^^jOJI -V 

Y"l— a JjJ^ 

Y"l_A ijia, djaJL ipliJI SjLjIluVI (^jlij AjSjS Y/V 

YA— a JjJ^ 
(j^^l SjjUl JdljLa ~ -^ .^-.iVvar) \ JL&AJI jii. jJl^'i "•'j°j''<" (_gjr»^^ll iLuHI 

^^ ^ SjjiM JaLla ^j-^ irtl >Muj J^ CiLjSjIli JUa -a 



c 




1 t - cuLjI^I 



::> 



jAa^'.A ij^ II "•la"'<A df jA-^ /. . ^t-""jH ClLl^ljIUI ^ '^ II Jjl"^ II jLlILkl 

^i^ jjj^jiji ciiULsj jiiajijij AjUaJi 5_3^1 jUii,! r/> • 



rY^ 



jnS^'tU a^^l ClilJ CliUiSjIil ^LtaJ ^ ^jjlil - J 






jAa;.'.tl ijj--. II i_ijjU d mil MiVI CiUsJsLkJLI \ M 
(jA^^'iliI JO-^ II d iiiii'ijJI x_ijjUI (L^jJ Y/ ^ 

TN jiiK. ^^! IT jiUii (> juiivi r/ ^ 



y . iLiiLjj^l SjjilLj ibiilll ibjlj^lujl \ J Y 

^ a *f^j4^' 5j>iaJLj *jj-ij-l aJJ^ ^/ Y 

^ iClu—a^ isUJ JJ£. iCjJJ:^ J^ ~.^tl jjLxJI ^IjJI 'J -^ " Aj^jIiXI "■! -J ~. ...ti 

S Y J JjJ-^ 
' 'J ''<" ^Lifcl'iin Sj_^lj * ^'j °' ^ .^.'.11 J/--^"ll ' ^-v I J ■ " ' J " '■ CiLij'iMin 

^ r J ciJ js _^ Uimp = 8 iLLa,|jAjVI l4:isUaj ^^ 

YY a Ljj^jUl jljJl ^IjUl CiLij'iiiin 

Yr J SjoUL ij'Jull ^blaUi^VI ^l^li Uj*i'«^* Ctbdlj JUM^I CiLjSjJ -r 



Yr J 

Yl J 



Yo J 
TAj 



*ji3ljla.VI SjjaJI iCjjiU 't^jljJaJI JjUa Y/f 

a ,ut .".^vfl Sj^l A^Llfl ji-iM i«*i''> J jLlL^I r/v 

Y \ J J JJ-^ 
d .ui .".^vfl ^jj^Li iLij_xJUI x_iLJu pljJl j' ' "■^* TLj^jj Jjj_^^ 

l^j ^jn Mil,l <LiJJl11I ^Ua^l CiljJ^J ^ ''^~' " 

aiiiiJLl jjLiil ^l.uai».j jUii».l l/f 
YY J JjJ^ 
iCilLkXI x-iLlLI (j^l it'i't JjJ-^ 

iUl^l J^jlll -.If JA-^ A o /V 



f ' J (jAjjIjJI CiiUi^ jj \ I i 

f Y J iLi^jLkJI iClus^l !;'I^VIj ^fljMi'St.l iiko^l pI^^I-i <U^I^ 

V^ J ijAjjlllI "•! t-.u^ A (j^l 1(1 -> T / i 

i V J J JJ-^ 

*V J <i-ijjJI (JJ iCiUka fIjJV (jJ^ _ ^ ) (iLitjJ iLajlla) iUajlia 

i A J J J J-^ 
•^ ■ ■■'■II ■ ^J^ ijlj ■ •t'S iifl jl^ |_^.UjSj jJJSjJ (j^ _ 12 ^ £xajHXI us Jajui^la 

or J (/ja,^! (j^jVI J— H^ 



c 



oV J 






V> J 



vr J 
vr J 



A-ljjUl Cll^jll J .a.UjII -.1 .•.a". II Y / O 
^ * '■■I *5 "^1 a.y^f *A V / O 



"\ Y J J JJ-^ 
' "^j"'" 3j^ iUidVI (jA.t-1 

^IjULI Ci!^UKU 'I I ••■•■■■ iLa^UJ Lj3 Ci^bKJIj Ci^Ua^l ^a3 



i«.jUJI Cil^^tl -V 




A I - cuLji^i 



::> 



V£ a (lEC 364—3) (1) (^aJil (jj Sj^La iUl^JI iLia.jLaJI oIjjJaU Ojrn'i^n iaiU 
yg VA jIP ^j iLJjj ibU^ : iu^jLkJI iCiltVI ^Jaiul^J ^tjls^ll T/V 






r j ^Ul (juA^LUI .^ <bL4:JI -Y 

V J jjiLiil (jjxaiCiJI Jj^ iLiLa:aJI jJjIjj ^ / X 
• jjiiLiil (jjxaiCiJI jj^ 4-ilfi-> II t^iLiil f-^j^i T / Y 

V ^ ••'"■" ^UiUI J.LaiJI ■>' '^" ..I ■ iblij j^'^ ^ /^ 

Aj JjJ-^ 

I4J-9 jj ij ^1 CiVl^l ij^ ijuAiSi j()-^ I ii_i^jIiXI iuiil iu^L-uj Sj^ («-'^^ 

A j oJjsUL = 50 

A j ciJ^25 

^ J TT o^yc jiliii t^j ^jU (^lAlUI Ji^iiJI Y/r 

^*j (\ • 'A d j^RCCBs (_1 JjiJji ajwjl ^^4^1 

^♦j TN jAjj'g jiiKu^jijj^iAiiJi juaijir/r 

^ ^ j (lEC 364-4-41) 

^ ^ j (IT) ASjjiaj tj^jjj jiUii ^ ^a j^jl JikJ j^lAliJI JuaiJI 1/r 

^ A j J J J-^ 
S j (IT) Luijl iLLajJ,! CiLuijllJ 5j,iai.l (^jm^ll Jj-aill iClaJl 

^ A j SjSIjJI Jiflia jjjj jjiLiil jjt j1 j^LU,l (_>*ia5lUI jxi iLiLs^l jjjIjj * / V 

"yY^ TT jkUSi^aJaTT 

YY j a^lij jjj|j3 \/l 

Y^ j JjJ-^ 
alj—xUi V (jl ^J^ Lf j-llj I— a Cil 1 1 'SjJ-J jAjj'QJI tjja_s iLajLit, ^yltVI J-^»JI 

YY j cJji Yo J ciJjiUL 50 '()-^ " (^j-^ jJc RCDs _1 iCujLa a mil mi-> ciLij'iMit 
Y i j (RCDs) j^^i^l jUUI S^^l £lji1 Y/ i 



YAJ TNT II.IU\ j_..U-.-/i 

TAJ <bjjjn"ill CiUaljlt^yi \/0 

i ^ j J JJ-^ 

1*1 J ^yla. If J Jj'j-^ ty* alJsi^J J'i^V (3jMI ^j-.m'il l JaljLa 

rr J TN jilaiJ 

Cilj ij jIjJI vbljiJ Uj ..xy> ^u^ III ^Li£.VI jl uj Jx^j^ CiLujI—a^ ^i»*i<1 

1 1 j J JJ-^ 
TT j B ^jj S^ljJI xJsljiJ iOJld CiljLuj JxAj^ iCilLkd CiLujIM S^ljll JljJsl ^k^sI 

VV j C ^jj SjiljJI jisljaJ iOJail CiljLiilJ JxajAI Cil— ujlia i 4ri-M, ajih Jlj^l (y^' 

^jj »j ^IjJI ^-'^'Ij^ iCuiXI CiljLull Jus 3X1 Cil— uiUd I 4l"i-M, ajih Jlj^l (^^^ 

rr J (jijja. odjAa MA ji D 

To j iiiLxJI djHidii^ll Cilj (RCDs) ^^nl.l jUUIj Jaaj (^I S>^VI r/ o 

V"\ j iUtsLk Jl J^l ^ ^J-'^ Ua:kJI jLu iCil^ iCs jL&j ij^J La JJ£. o / o 

"rvj IT jAjjlSJI jkUaJ 5a^ --v 

or j Jjj-^ 

rv j IT jilK. ^yi ibjjjjAJI LiiUi^l 

j ^,t.i .ti ^.f j,,aM~. II i,A J .u^ II y/*^ 

S^ljJI Jlj b1 ^_l£. IjS ..U~. jiXi i^^lj ^Li^jJJllIT _ll dnti'iV Z,'^ ' ^ ' '^^'-*-^ 

J • i'^j t5^^i ^^ j 6* Jjlj-^l (^ SUaaJ,! 

ioj rtj^LuiaJI AjJU (RCDs) ^^ijiil jLiiJI S^^l r/"\ 

£ O - ^^^:^l ^jiti'il iuJIx. Ojjh-^ Cilj j^Lla u^ i I "^ 

£ o j U^Lk '■■^^ iLiJLc Ua:kJI jLu iCii& AS jLxj 6j^ La jjc o / ^ 



c 



rA 



ir 






(RCDs) ^^1 jLiU *LLuflliiJI 5>a.VI -V 

(RCDs) JjliA(4-|ll ^^^nl.l jLiUI S_)^1 (3jiN-| Y/V 

V • j J J^ 

(RCDs) Sj^V J iiMit-il'it fij^l iu^ljUl ciLu (_gj"iMifi ciljLLLkl 

vr J jjj^ 

(^^x<aa1) lAn / Iph JiMi'ill J -IS"- JjLoij 




CjL)aIL>iXl 



::> 



ar ;, 



t^'i-^j 



01 



(lEC 1008) Jl±1X\ jljlil Sjilj jisli ^Lua^ jUii^l r/V 



Jji^iftilj J^^^l TUjLflia^ j^l^jJI ^La^_ ^ 



T - 
Y - 

T - 
o — 
•\ - 
A- 

A- 

^ - 

\' - 

\\ - 

\o - 






\<\ - 



^'\ - 



olht fi S^ljJ ibLo:^! Sj^.:^1 ij^J Jjl^l "-^ ^ j' .~.A.vf ^jl^'m UUA. a 

V- \^ JjJ-^ 
iLiLo^ S^^.:^1 x^ljdj "•''•-'"■"■""■' J iLalx >^lj^ 

(^jljUl ^^ OibliJI JJJAJ 0/ ^ 
JjLSJI oLmaJ J^ia^ JlAa 1/ ^ 

(jljji:^ l>-lj->-o) (^jMll^ II n^LjjAjl alj-^'lMlLl LbJIj^l jU j^UI ClLlI ir|-> II 



Ci^L^^ L^ ^nrii ft ^la^ Jf-^l rim jt rrti jl^V ^''* " i^Jo — Y 

z e'-'Vf 

^J\ J^j! (5>i.1 iOlalS) SjjIjJI tJjijJ iCiijJaJ LLJakl JaLjLa 

j: (52h) jjj^ (IEC364-52) 

\ l->^ Jjj-^ 



'^\ —\^ IZ (j^ jjiil jLiill J J jjUl SjLa J Jj^ jAI SjLa J 

Tr-\^ Ajjsjj jiljjJ Jxa^l jia.^ jjjaj V/ Y 

>^-\^ Jjd^ 

TV — \^ ^jj^jUl iCijjlaJ ^ ■...'■II ■ K4 ^ ■^ .^"11 JjLxj 

TV — \r Sj:a.lj iCiils j^ jjIjjJI (jj 5jJ.it At.jn-^1, K5 7T i-> i»-i"ill JaLjLa 

Tr ~^r ^JjJ' <LX-ulaJ '^ ■...'■II ■ K6 ^ ■^ .^"11 JxljLd 

Y£— ^^ (jjjY'jjt *iliii.l iCjjill Sjlj^ CiL^jjJ K7 ^i-» m'ill JaljLa 

■^ Tz •^ 

Yo-^^ (IZ = — ^) ctp. IZ iuijiiiljUUI 



c 



YA-\j^ 
YA-\j^ 



Y^ -\i 



a^aJI Js,9fA >Xt.laJ -V 

j^i Jo^j^ t5^^Vi .AaJi s I r 

Y'\->^ Jjj-^ 
J,^-\ II Js^J^ (_gji>i^ll JJJ:^I 

CulJ Jo^ CiVI-^ (^ j(; -^ 1 1 Js^aa ljI iii^ Y /r 

J^^l ^ -Is^J^I 4jjljUl 

VY-\^ Sj^litJI ^^ji^ jLu CiLLuiA — i 

^j jj J,^^ (^^Lill LiiXI Jjxo^ kil^l jJ£ a^ljJI jj^ jLu \ / i 

htin CiLiU I4J (KVA) aiil^_A CiUJia Cilj CiV>3^UsC _1 iU^jj-alll juiJI 

( cJjs ^ Y . ^ ^U 

(jA4-^'ifi j-4^ / ^Ix .i^-^ j^^^' ^Lu^ CiV^^ jALkJXI J (j-^ II kiljisl jjtlsc 

j-uj1 CiJji I ^ ■^ O • • jjJaJI ^^ Uajk (_^j~ ..'^ dj ^l-t 'j -^ aUsj ^ (_^ ' « '■""■ 

. jJJ^I CaJ 4^ I ^ ■.^ Yd * 4l 



rY ->? 



rY-\^ 



rr-^c 




^ Y I - cjIjji^i 



::> 



ri-\^ 



re -\ 



r^ - 



TA-S 



r^ 



r^ - 



i- ■ 

ir- 

11 ■ 
11 ■ 



lA- 



i\ - 



Ji ()-^ II Cil— J— 1-SjJ (jn rA iUaij (_j1 JJtIsc) ) jj^l (jJ^IJ Sj^ljJI j— ua_S jl— " T/ 1 

jA4->"il.l 
j^.^ Jj^ jA4 ->'il.l j()-^ II I I'll -^ ^1 SjLuiVI-i j^l— sJI j()-^ll J^ 1 Ml <C^jl_xx 

T • ^Lc 'j-^ CiLiLa I4J J .^\ja'. ^Jjj CiV^^ ^jl^lj iU^mij iujLiXI ju^ 
\ ^ ( CiJ js jJjS 

(^fiiiil) CiJj4 1 • • JJ£ j-^a^'.tl ij-^ II CiLu^jU S^ljJI jm4 jl-u ■! "'"^ I JLia 

\^ (jAiiJj <i^^/ ts-ILt j^ l.ti.d \ • • • J^j^j (j-a 

jjt (Isc) _ll iU^OJ ibiiUI t'-^-l JI ■S-.,..vfl tij^:, jJit (Isc) SjSIjJI jx<aa jLu r/ 1 
^^ AjjiiJI isti, JLtujVI AjI^ 

1 •->^ Jjj-^ 

JjJsj LilxJI ^<-"'ll ^ Ua^l jLu <U_ifi iU^fJJ 1° ■■II ^< • ■" II ■ dJaij JJ£. (Isc) 
\ r . CiJ j4 1 • • / TV * Jj^l ''-u^ j>^ ^ 41:^1X1X1 Ci^U^^I xJalfl <L^I_uia j 

S r 1^ iii^f AJ^ j1 ojLlu jj jd dt-iinl^ (^j-i-LI S^ljJI jx^ jLu 1/1 

Sj^ljJI ^^i^ jl->^ LujJI CiLij'iMiU ■ •! '■■^ \ / o 

LJji^ ' "^ ' "J ■'■Ajl^l I if ■ ■■Ml A j^l -.Mj Cl^U^jJl jLuVI-> ^^l>^ Jlj^f ^i»*i41 









• Islj^ jN iiiIjj 'f .A-^t I ^ .,..I-^MI Ci^L_i.AjJll Cilj ^IjjU jLi_aVI-> Jj^ ^i»*i41 
-\^ C ^ji (> SjjIj 

o T - > ^ J jj-^ 

• islj^ iUaixul^ 'f .A^tl J ....l^'.ll Ci^L.1^^1 Cilj ^IjjU jLi_aVI-> Jj^ ^i»*i41 

-\^ D j^ji (> Sjilj 

^~i -» 1^ — \^ Jjlj -^ II ija ojj-M Jlj^V <UJ -^'i iiil,l TTi^ n-i"ill Ci^ nit 



e\ -^1 



or -\; 



O T — \ 7- S^ljJI jxdi ClVL:^ >Xl£. Cl^Kil Jjnr»^ll <U.IN"imiI ^jx jS^~.ll y / o 



c 






oA-\^ 



o^ -^7 



v-^c 






(PE) *UuojVI *bUaJI CiiLua^ --V 

(PE) iUuOjVl ibLisJI CiiUo^ jLjj^I 

Jj-o jAI jLsljI JJ.iaJ T / "^ 
"I • - \ ^ J JJ^ 
' "^j"') (j^jt^l Ci^U^jdj (P*]^) ^C-Li^jVI iC-iLa:^! Ci^lxA^ g^h^n CiL^t-uLa J^l 

^' iA.-.,..tl jAaA.'.tl i(]-^ II (PE) iUuSjVI <LiU:^l Ci^lusjJl K JxljLa juS 

^lEC 724) &^ iC^ljiLlj iLuJsjJI cilixAlji.1 ^ LuLul 

4 1 Mii'ijJI &-ijjjJI <L-^^j jA^-^'ifi J^^ / ^l-C <^^ Jj-> ^ iju 4-iln^ II Jxa^ rM 

iLoUUI 

jAa;.".tl nj ^ II / ^LxJI '(J-^ " (ju PE iLu^jVI ^La:^l Ci^Uaj-a Alaia A-\\ mo 
iClaJlj J^jaJll CiUJaj iU^JJ ( MGDB) iLaLxJI d iMii'ijJI jjjjill <La.jJj Jj-a-all 

Luij^ ^ ^' »A.-.,..tl Ua^l iUljl 

J()-^ II (_fjLujia Jj^_JJ l/A 






jjLaJLI J^^l -V 

jjLaJLl J^^l iiUa. Y/V 



J^fliJIj J*eyi Sjf^l Y^ 



r-Y^ 

r-Y^ 
1-yj: 



j^'-'-H 'fl^" J^^aillj J^^^l ^\ii <UyiLuVI Li^Ua^l -\ 

jAa^'.A ij-^ Ji(-i^l|j JxA^I TujlAX ^L>.uiLuiVI >~a^Us^l 

iiibj^iJi ibUaJi ^/^ 

JxaiiJI Y/^ 
Y-Y^ Jjj-^ 

j^^all il •. . « I ^jLxJI iUj:kJI '(] -^ ' ■"■^ iuAAll 'j-^ ' (_gjr»*i^ll iCoAll 

Jj-aiiJIj JusjJI Sj^l tyS jiS-aJJI f / ^ 




\ I t - cuLjI^I 



:> 






A-Y? 



\\ ■ 

\o ■ 

^A■ 






Cilj()r<iU Sj4^1j Ji^iftJIj k^^l tujIaa — Y 

IEC947-3 —1 iljlo jjjia jLu jAa;.'.ti .^-^ ii ^.".lat ^i,iA.-.,„vfi ^(^ 

(lEC 947-1) ji j» ^ - ^j.^^ll jijaU j>j^-im,1.I " n " JaUil 

\r-Y^ jjj-^ 

.(lEC 269-1 & 269-2-1) 
Jit-isllj JxA^I Tujlid ^ ^-- " '" ji^ViS, Y / Y 



.y JiAftJIj Ji^^l tujIaa j' '"^' — V 

-Y^ iUjJjaj iLiiJaj CiljJS \ /V 

— Y^ Ji>*i^llj Jj.^^1 7c_uUj ^ iCilLkd ^'j^^ dJa.uj|^ LijL^I ju L^Usj 

— Y^ Jj-fliiJIj Jj^jJI TLjjlia jl \~\-\\ Y/V 

-Yr 



Y '-Y^ Js-^-^ 
-Y^ Jxali / Sjilj ^Ls iCisLUjI^ SIjJAI tiiUijJI 

-Y^ ~.la..^j~.j 4_uuLlS dl^i>*iljJ \ / i 

-Y^ SjiUI jJsIaJ aj^LuiVI (j^LxaLkJI Y/1 

-Y^ j-^aA.".tl ij-^ II ^Ij iLuLlj^^l ^isljiil Jj^l SjLljJ ajj\<ii\ jx^ Jx^ '' •! ^^ I* 

-Y^ (lEC 947-2) SjiUL UsLiJI jUUCos (|) ) SjjiJI JaU^ ^ICUI (Icu) 

-Y^ SjiUI jJsIaJ t^j^l u^l.n-=> r/ i 

^al~.A. A ^ jl£.Icm i^M^I Jxa>" 4_t-ujjICU Cf^^ 2-laiJI 4_t-uj (>J iLs^bdl 

-Y^ lEC 947-2 . ^ tij-ojj ^ LaS SjiljJI jxais jLaU Sj^I JjIjUi 

-Y^ SjSUI jJsli jUii>.l 1 / 1 

rA-Y^ Jjj-^ 

^IjS ^f—k. (3^iu ^^1 |j!^l ^j / ij^l J-l1^ Ci^>— a L t _ a JJJ:^ Jjlj:^ d 11 n1 

n-Y^ 

j'ti'in jimS ^j Cilj j1 <LiliLaAII 1 Jal~.A.tl ^Ll^^l Cilj-^J 

ir-Y^ Jj^ 
ro -Y^ . t^jljUl ^^ Sjj^ cV^aJL (tyJIiiJI t^CBP jCBM ) 



\^ 
YY 

Yi 

Yo 



YV- 
Y^ ■ 



rY-Y^ 



rY -Y 



£o -Y^ i>'SI()"iMifill iLitjiJI Jjj-aJiJI Cilh->'i ^yS jAiiJAI j(;-^ 11/ jJUdl j()-^ II Jjjaj "1/ i 

~ L^ ^jljJs iUL^ ^ JJjla jLu jjjj (jd SljJm A mil iiiVl CiL^J^I ^lj>J ibLo^ Y M 

^ t^ 3i^vi cIj^j jUii^i r/ ^ 

^ iJ JLujjaiJI -•'•'■•■^" 3jJa i I \ 

V - \ (^ JjJ-^ 

^ ' (^ Jj^' tP^ Sj^ljJI JJ^ jLu LjLuisJ iCiljis 

I I L^ jjLa^ _ j-^lj J j^ ^^l>^ j-i^ jt-i^ LjLuL^ iCijjis 

^^ (^ SSy^S^ J .Ul .-.^vfl jj^^l jLillI J-lJjj -.If ja-^ a ibiij o I \ 



e 






rr u 



(UPS) jUill ^UaSJI aJ-c SjjaJL jloaVI Cilj^jj «f_> .n^tll c<L«yxl -Y 

(^Mi^tll jijSXI ytla \ /t 

UPS _ll ialiil g^ljil Y/Y 

1- Y(^ JjJ-^ 

4jjjt_ll| jjlx^L^ jj_^Jaj ^ ^ ■ ■■<« " Cil— aj^nll *< al'.J^tl ^ . .U~. II -.1 .".KAVf S,\Xc] 

UPS i=J=d.j 

iLixuLis dUi>*iljj V / Y 

UPS _ll jiUii jUiikI 1 / Y 

^j dU.^ti ^jjliJIj UPS _ll rt^iK.1 0/ Y 

UPS _ll ialiil iiia3j ^jiJI ^ JL^jVI 1/ Y 

^yOJI titiA> v/ Y 

CiLijIia-iJI Jjxajj Ci^Lil^j j^ljjJIj ^■'■■■"■j" iLijJtUI Ci^Lil^ j' ■"■'■' A / Y 

Y\- Y(^ JjJ-^ 
^LaJiJI ;jj Loia (^j JjKJ jo'iMin jLuJ CiJji 1 YV ijj (X) j()-^ II ^ j^li^VI 

YY-Y ij^ JjJ-^ 
^j^j ^ Mi'Stll »J^I (^j-iu (jxiLaJJI ^ ^jJs Cilj CiUjLS—I vblXI ^L^Luiaj CiljLillI 



rr iS 



(jia \ • • (> Jsl jjLiJI JljJal (Maxipac) UPS iLJiiV J^^JI ibjj 

Yr - Y(^ jjja. 




Cj L) jIL>iJ, I 



::> 



riis 






aj-iXI ijjt t"i ,^1 (jAil-t Ml ija ^oia Cilj Ci^Kl AJaiXI Cil ->l ninj Ciljl i "ill 
(jla \ . . (j_a J_sl CiiUKJI JljJsl (EP52000) jiUiU JaaJI t^ULij ^^-uiixJI 

. tLijIt-iill Jjl^ CiLJLu LiAjI J 1 m""i 

(Merlin Gerin) UPS _ll jiUiU ajjUsoJI Ciljl-iij ^j-AJIj J^JI CiljL_u 

(EPS 52000 



i'iS iCSIiaJLj J^aJLI J^aJLI ibisa j3Sj jUi \/T 

i X (_^ (jAi^Ju j^ / (jAi^Ju j^ J^^ ib jJLjJI ij^\j ibLo^ T / V 

1 Y (^ _^ jjS o . 

jAa^'.A ij ^ / jAa^'iA ij ^ Cl^^;^ ^.l^JJdJJI 4^Ll^^^^l j'^'l '^^ II 

JjJ -^ ILi d-> lA^I jn'il 1.^-MI Cilj CiV^^I ^La-^ 1 /V 

IV" (j^ Merlin Gerin SjjIj jJsljs jiljiLLujLj 

£^|jlj| "■! °l^ Cilj Jj^l <i-lJ^ jAa^'.A 'fl ^ / jAa^'.A ij -^ ClVj-^— A iLlLo^ 

V - V (^ JjJ-^ 

^Li^IjIjI CilAia Cilj jj^l ^i— u^lj j-^a^'.A 'J ^ / j^a^'.A ij-^ Ci^J-^^ ^Lo^ 

11 1^ cJja rr- 

A - t' (^ JjJ-^ 

^Ll^ljJ-ll ClLLLa Cilj Jj^l ^jL^I j-^a^'.A ij ^ / jAa^'.A ij] -^ ClVj-^-A iLlLa:^ 
1 O (^ ClJjS 1 • • 

"■I "I" Cilj jj^l 4jjL^^1 jAa^ '.A 1^ -> / jAa ^•. A 1 ^ ^ ClVj— ^— A iLlLa—^ 






iUjjkJI <Lljljfl"lMll > / 1 

(jjjjJIjiJI) lo"il^->lfij iLuLj^^^^l g^ 111 1^1,1 T/ 1 

CilujjjJiil SjLJVI j^ljJ tr* i^bljJajJs^l Jjlaj 

l(;"nU-> J SjiljJI f / 1 



o • (_j SjSIjJI jJsLaJ j^l jLiUI jj,iaJ 1 / i 

o > ^ iai-iAJI ibJIx ^j^l n-uL^ ^jl^ ^j*-^! ^J'^'^ J^ lMX' j'-'^ (f-*^'^' >^^' 

1-1 t^ JjJ-^ 
oY ^ !(]" -Ia^ >jI^I "" "jj'°" ijxijjl^ jjAj iCilxIXI S^ljJI ^-Islj^ jl-u "■'"■"■°^ 

e £ ^ ^nl mill Jit m"i ^ p'S-»"ill ^ j^l jl Ti'tl o / £ 

"-1 (/ JjJ-^ 
O 1 (^ jjLj (j£ jiiajJI iji^'l f^ljJt 

(^ (ELV) j-oli^VI JJJ-^ Ji*r^' '^'j »jLJVI j^ljJ ^^-"^ "^/ ^ 

OV (^ "t^jljiaJI SjLJV AjjiUI jjL-fiLa V/ 1 

o^ t^ <bjlt-itl jiiaJiJIj ibliyi tiiUij \ / o 

^ • ^J alj-MiiiVI ittM mil j.^ii^Ju J^ '^>^ iLljJLUI ^IjJ p'>>f 

IT (^ d .,..1 .all -.la.^ljtl yy « 

^T ^ (_^jl^^ J^jj /(jALA^U ^LHa /S^lj ^isli : ^LuuLuiVI ** ''"^ " -.lUUA. ^ y / o 

1-0 ^J JjJ-^ 
"^ 1 (^ (lEC 947-4) t^uiiaJI ^lii iOaaiuJil LiLu^VI 

"\V (^ ;;..5tl j) d.MSjII d .U^ll f I n 

V • (^ jA4-^'il,l .i^jJI ^^jiAt. *jSji,l CiLSja-all (jrtla ^jJ^l o/ O 

\ r-0 ij Jjj-^ 
v> (^ (cjja 1. ./rr')i=LiJi 
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- jjJiJi I j4 y_s L^ i5^^i i3j^' o! 

^ ^lj.JuJ Sjjj lAII i.iiii-» aJ.i tlilj 
olj -^ II l^_uSjij d'l^ nn Oljii i"i (_$1 
-»L^j4^b tLi^A^I (j£ tiJj'iiiil,l 4.1I3JLI 
Jji Ld CiljLukl * "■ ^ f.la>" ,..\f ^jjLd 
J^-uu j^^ ^*' Cil *H^" *j J ^ * -^ J " * I 



SjJ-HI ^JJJ (j£' tUj*! Mil,! d() -^ II »J^ j1 Jj-S 

juj 4jjJi_!UI '^^ ■ "■ ^1 "•! ■ '^j ~'ii jj&l J' '^J" 

<^^j.l£. j(-i-» <J iCijSJ <L-1jLi^^ Clljl 1 "I'tl <^l,^l 
^ dJjJ 1 J'" ^j~'* J->-^ Ld Ciljl— lL^Lj lJj t I 

j1 (3^ J 'Si'ill 1 (i ii •Sj j1 iUj'i Mil,l d() -» II (3->j^ 

. J J i5a * ■% «1 ... J^ I ti 1 "t ^" j^ -•**! * *^j" ** 
<L-lia_d TuljJJ I S .U (_^j ■■■•: Clljl— lJLAVI i>j^ 

■ °'~' ^" ^ (.^Ij '{^ '"'' j"* jVJ ^b_aj^j^^ 

* ■" ^ (jxuul ^li dllj ^J -J-^^ c^! '^-'— ' L>^ ^bi^ 

^ sjj^^l iC-ajLusJI jL-dVI J-C'lj-il iCi— 1-sjJI 

d 1 ml 1^11 Cil ^i»iljJllj V"\ 1 d J —li CiU mljj jl 
l£. J n~i <~i JjJjJI llii I () 1 Mil ^1 iCs^l_xJI Cilj 
(^t-it'il oj, r 1,1 J Ciljl 1 ~\^'iS o'^ is^3'^^ fc'— *^^' 
>> '^"■« *l iLiioAJI "-IS. .U~.llj <LaM_uiJI jajIjj * '"-^ 
^'■1 ■ "" SjLc J.J IUa ^j^ lt^'J Cil— u-Sj-lil 

.<Li£rii»*ill |_pLiXI "i^* "J iLijLaJUIj ^ •'•< ■■II 
L^jjJ CiLxLlusJI ija '\j \ \<, (jl_9 Jl_^ (_fl ^^j 
JjjjjJI Jld) <Q-iXd <? t Inn ^ I « "■"■ iLiiLi^l fc^ljJ 
Cil ilN"il,l i>jii (^l-- (^t 1 it-ill jl— i-llj ju^-illj 
.JjJjJI liA Jl^-a £jLi. ^^ ibsLi^l 
<<L— i^Lij 0<ill (jm ^j-lil J-l-S I— a Ciljl 1 ~i ">! jl 
^LiXI ^ Cil 1 I'SjlLI j^J-LxJI J (1^411 Ciljl n-Mj 

:^^Jj Ld J n u\\ 
CiM-il^l Ci^ "^^ * ■ "-^ I Jj_xJI "'Ijl ■ "^1 ■ 
jljlsVI ilr^ <<C— j-iLUI "•! "^j "ii "•!'■' ""'I' J 

Ci^U^j^ ■? .I.y^jtlj ■? .jIja". ,..vfl Ciljl LLkl ■ 







5j^j-II SjJlHI - jaLc 
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iUils^l S^^VI jLj-^itVI t^i ii.Vl J-« jJ-ai^l 
aj-^ Cil I I ^^^-111 kij^j jlj_t,lj tfl^TijXI 



^ 



^I_aXI ^^ Cil 1 1 'Sj-UI A-1 — a.^ L$ji>^ J 'S Mil 
a^ ajjj iiC_al_xJI -.1 «A ^ ~.ll ^ J AiA. ~. ,..tl 



Lij-Lujojjt-i't l^-ii ^Ijlj i^UI A^l^l I 
J&xJI 2^1^ .xlc iOsJJll CiLjj^jUI I 



£ji . ii.-;....ti Jfl«-v , .lUii ^jJI CiLuSjUl 



ciijiuj r js 



(^>^1 ciVl^ 



Jl -S". ...vf I j~-« ...J d Ml Mi^l P J-l1 lijJs 

jl I'l 'tVI ajLcl SjJia jl_s 'jja i^T* II 

Cil 4J-UJ k^Mj ^1 ^Q.uj ^ 1 * * "" L^ a.uj 



al t« •j'lll ^j ^'i iin ^1 ij^lfU |>i 



iulaJLl ^1^ liiis 



^ *'*< '■■ /-JLaa '"** * *^j"* 



^bj^S Vr^j^ S>>^ ^^ is'^'H ^' U*^"^*** Ciljbl^l jlj^ :\*ui JjiIaJI 



jn"> all oiji I "i ^1 n/ Y 



■ ^jio i.\ t \ I j jl f jjl rn J ^1 6^ 
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,* .<>! 4 S 4*4* t I J 4 I..1 tSl I ^1 a,^ AA n '. 1 /I -V 1 | dS 4 1 U> rt 

l^a 4^ &AA^ 4 Ld ujj ^C^Uflj ^L-a^lx ^Uamjt^ 

a| f J *"* -^ ^ ^ SjjLl^ ^C^liod SjL^-ui ^JgLuit aj 

(JlL&^ j-^I -^ ".f ^jia ^^ ■% i-^ "*...* L^ a.LU SjL^-uj 
<CsLu9VI-> (^LuiJI "■'''■" ■■*' tllniMi (^JJI) xJiLi.aJI 

^j^jj 4jl_s idjM J^ ^ «-jl mil S^Ls-^ Cut— ^ Ijjj 



ciUiSjUlt^ 



(j^l ••> Mil iUsLUjI^ Sjl— £ aj-'t "iiin i^UI Cilj— X-Llj 

aj $-^Vl ^LJ_a) 4_uiJI Oj 1 -^ II A^jJ CiMi il 

Cil S iiil^l ,->() Kl ija C\ <iAj (3_ijllj ^iL-d^lXI 
iCsjIiaXI A_«M£ ' ....'.". ^|_| p n iin ^^J-llj 4.1— ujLi^l 
_j sjlx 1^— lII jLAjj) AJj'iMil.l (jiiii^ "ill S^ ^l 

.^iCijUaXI <U^ 

jjiaj V jM^til ^^! jijaj t5-^l jljii.VI '^L-J:?'- 6! 

i>^ •*'■ '^" jlLi T^ ~ '-^ ■< 5.1 UtI j A .A". ^] 

jAt 1 ^ .jljJaJI Ciljl 1 "I'tl ^.n Mi~i Ciljl Ti ^Vl 

■ a I"" J ....I . al l -. la .^ I .aII a a.lUt ) -.1, 1 . ~.^ l 

.(jAl-usAI ^^ Ciljl M -^^fl ajj JLAa) CiLu_»JI 
lji_i 1 J ' " ■ ^1 'I '■ <"' (_$jJI ia^ «Jil i»*ill J ■"■ « -J 
j^M .^J.11 i_s|^| ^ l4JJ_l d<'ii»-il,l "•! ^ "'■*' 

.!(; ilf (_yoji»*i"iU 






^ ^ t_l 5j^J-II SjJlHI - a.Vc. 
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jMcVI Jin's") Mil l^j Ji»-i^i Sj3:^l J^Ij Sjl4^ jl 

.iCajUail 5jl4^ jt ^^IjIjVI 
^ Lij^l Aj j-S iLijjjjAJI jajIjUI jLi jLij_j£j 
J'^^ ■ x^Li^l jli <^L!iJVI ^'^y^ ' ■<i"i jLl1£.^I 

l| J 1 Mi~i i^^Ulj Sj^^l t-i iiA AUaJ ajl^ ui ^_k. 

.iCi^LxJI Cilj d< ImiII * •'•■^~' SAjjis 
A .j^.j^ A. "i A ".I** tA ^ ,"4! tl ^ ".It ^j^ jljx^l aHj 4 
<Li.ujLi^I CiUi>*iI^I ^fi£ ' "" * ' J Sj^:^l t-i iiA |_^ 
A J ,mI jSII CI 4 .Aljaij ^ . . . ISO iL_lJjJ_ll 

. T^. . . EN iOsKil iUjjjVl 

aia^ £jMj cij 9LJ ^ ■ ■■' • °" Cil L-usl^l o'^ 

"•^' "^ ' SjJsLla Sj^:^l ' •<'''• 1^ ■ ■■^1 *? ■ "^ 1' J " ' 
SjJ-^^l --I -J ~ ...A ^_c ^J '^l'-^ °^ 'f °l~ -^ " 

^jis fj£. ajj -^ II J I si "i kij— XJ V ^jj n'lll ■ 

. ^l4JJI ^mi jLilklj (jn->4ll 
~"''*' j'^^" ^1 <Lal lAVLi <J.a.u±j ^Y^ ^jj^jJ ■ 
3 't^" J * ■'■■^"■11 cil— ii&£ (3^ 3°^ '" '^14^1 

^ rii»->"i ^Jt — jmi Ji nil ^_k. — iCiijIsJI ajji 
j<*i-> < (3^^l J 1 f (3— A uj^ i-ii •> jaI i»*iU 

.j(j it-itl tj±aSJ\ i-ki^ Uj*^ S^IjVI j/'i'il it^i't 

j^ O^J '(^) E^i — ^' J^^f (^) E^i — *^' ' 

CiLiia£ aj &^ U3^ U' ' *J ^ J * L5^^^1 ' **^"*^ 
LsJJ£ ^)Aa <lj.i^ 'd '^^^ j^-'-'J ^^^->^J * ■'■.^"■11 
tpj' ^JjAi jUL-klj fjli-ai jjj-aail (jjSj ^f 
.( j^jJI ClLiusljJl Uij iUtlu3i,l iLxluJI 4JL^) 
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SjLtvij cjj^^^uiUij cii^j^ai ju^i -r 
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iLijjLUI ^ • SI a-.l jj.a^ ^jJI JM«tl Sj^l Loiis ■ 
.iLiSLij^iJI iCaUaJLi 

CiIjLj^Lj r\n Mill ^) ^.uJalU SLiLs dJj jLS 
.Ja^iJI ^ iUijllI 



Olj ^■° -'^ " <Ll^liiJI »j^l "■! •"- <Luj|jj1 



1-^^-^ '**' *^ ^ '* "'' ' '^j" * t A • ^" 



^ 



3In^^! 1.5 =Id 

( 2.5 In dtiHi^^l A^jiJl) 

jUj ^1 ib-laJI oL£,^^>u3ll ^ ■■■•■"■ g 
olj »j4-^1 jtlj-=."i iiib 14^-9 ^i^^LiJI 
^) :A£jjJI j jjt'ii jJ- U a jjj:; 
^ Ul l<y-l<_- ' :JI_UI J- ■ •■■ 

,i<:-. "ill jL-j-^ (jl o^j-ij '( Altivar 

,^ij-£) »jj-lll »jLj^ j fi'\ "ill <UjJ 
t^j) Jj — ^1 SjiU »lj — JUI (J=lj 



dj -. n II (^UUI la JaliJI Jn '. II jl_u j^Jaaj 

:ji^l tp^ '^J^" 



Ia = 



Pn X 1000 



Vs X U X T] X cos(p 



Ia = 



Pn X 1000 
UxT] xcos(p 



IjjJaJI (_JjL^l 'il^^-* 



(jA«VLi) jIjUI cills: la 

aJlAJJI SjjiU islj J '•<"•) 3 lOHiVI SjjiJI: Pn 

jjJaJI A-^^itj Cil^j -> nil jljisVI (>J JQ -^11 : U 

jjiaj jjJaJI (^jLa.VI 'Jj^l .(CiJjiJLj) jjJaJI 

islj J ' '< I' ' J:kdJI SjJ^ 

ij\ < Sj^l JjLjLa : COSCp 

islj J ' '< " ' J:kdJI djj^ 
^^J-Ldl CiJ^ J I '< I' * J^^dJI SjjS 

"•' ^j^ "*" (^^) '^.^^^ <^>^ j'~~" u3^ kij— uj 

:^ LaS >d>^l ^>l1 ILJs <jjiaJI iLu^U iLilaJI 
t--^ II — _k. — Sju^l—u iC^j-j^l »jjJ ^ ■ ■■"■'I ■ 
• , 4I ^•« ,..ll j>^q5 fr &j ^ ■"**< j^ ^11 
(>jJas cilj CilijajU In ^ ^yJI i,T =Id n 
(> j-j-st ciij ciiSj -> nil In V ^^! i,r = Id n 

±u^ <(In ^ = iUa^jIXI iLuHI) (juta^ 
dja-aiJ t,A.ujVI JaliJI Ja^iJI jLli = In 

<u^ "■"■«"■ 'j /'".■■ti jLlUI cii^^^^^j '(3^.3^' 

^IjJ ^ iLS^pJI »Jj iC-ajLifl 4_u_S |j£, Id 

ijljjJI j_jjA«JI 



c^^^3^Pn^^^l5j^^t!!5^3r 

rj^l .<Cuit,l <Qil^Ji,l H ■<.M<.ii ^^pJI »j.iS 
aliiil (Pa) (jJJjI cJ^ ,ji»S) SyiUaJI 
^j-^kJI »jJ-S ^ J^ tLllj J n t"i dj -» nil 
■ .Sj.^1 Jjbuj ^^,^^1 »»li^j 



Pn 



Pa = . 



r|cos(p 



\y t_l 5j^J-II SjJlHI - jaLc 
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j-Lxal CJ^ j''<" ■ J^dJI 5jJ^ 



= cos(p 



(_jj_SLt,l jl jJI ^^ J j rn -.1 1 (jiajj 

cosCp 
cos(p'' 

(jAj^jlIII JjS Sjjill JaLxa )COs(p '^■•^ 

/ 



la X 



iLii-j^l CiLS^^^I J-iA-uu _k. Sj-clAJI i>JA ^ ■ -i^" 

tjiaj (3 1 -. dj aJ, »lj iil (I.Li.d) ibj-jiUaJI 

<i I n-i~i n CilM^ ^liA. ".,,,! . Uj^ I A J< Ml 1 I J . A .a ^ ~. 

(LJuLj Jtaj J() -^11 jl dn ->) J^jJI jLiJU jJsLla 
<ULx_AJI ji—i- SjjUl j-~ -J «~ ■>! '^" ..I ■ ^■'^'' -J 






yi (\SAr jJii) jVi tyJiJ-ii ts-"-! — ^ — iJi 



JJ£. "-Kj ^^" (^j-i-LI jl— u-ll — "•'<j ^ "" <CuiXI 
A \ir\ 1 QjLJ >a£ l3 a jJs ■'**^ " ^al"^ A tQ ->■ :•**! *j" '-'A 
L^ a JaJI ^jxi^ -"'^ "* CiL-^ >^-LI djib (jxi^ a .«LjjLx 
• ,\X Sj^ JaLx_a Xi£- Jfn'il L^—iAjjjlj ju (j^j 

.(I.' =(|)Ui) 

J-^ l| ^ a I". ^~. ^^.ujj -.1 U,..j~.A ^^ ■> . all 2j^ 

.(^'nM ^Ix^lj d^^^l PJJ-I Lia^ iju>-a 



cUjLaj fiLu^ oLi-ujV I— a^^.a£ 


jjiil (> (j_jSj 


IjJsj .4.tiaJI Ol^^^^k^ i^JA-LI jLuJI J.iJ£ 






e:j-^=^' Sjj — s ^^ J — J. 


I'G dJj_| (^_jSj 
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JUuiL£J| cLLual^l r/ Y 




"^ t_l 5j^J-II SjJlHI - jaLc 



<Lalx Cil ilt-i'ifi :JjVI g->?-il ~ j.^4-^'ilil J^^^ll ^(.LflLa ^-T'\^-dJ_a 

jAI moll ^ .aLAI -.1 .IU-. A :^f \ A^j ^j^' — jAa;.".tl i(j ^ II ^L,^^ ^_Y>(^_ J J _^ 

LujLujI h »,^-^"...I| 4^1 intn ^ >^ 1 * ^ j-^l -^ "■! dl^ (111 fl^ d A ^ -^"i ,..tl 

(J(j ll Hitl -.IS-.U-llj JjllLLl 

jUUJ S.iaJll jALaJiI : JjVl s^>?-" -t5-"-*-" >i*^' jALAa >-TAT- d j _a 

(5j^ JaljLa X \ • • ) CiiljliU jiSljJI jLiiJI lM« ^Lxu^ YAV- d J _4 

JJ(;-^ I JJjIXI jI-lUI Cilj jJJlLLj Sh\i 1,1 p'St'illj Jx^jJIj ^Jalll CiljJLa T^A— d J -it 

ei.d OY C5^^>9 >^-d S i^i jj^] SWin 

^UiiJ 4jiLij4iJI CiLLiijUl rM-dj^ 

j^lin -Ml j»JJ-a3 :(r) jiSj «-_>aJI -^pi-jiU ii-iSLj^iJI CiLjjSjJiJI T-TM- d j -A 

^LxJI 

j^t (> *e'-*i^' =(0 i^j *J-^' -^1 1 oil a_iiijj_^i ciij-j-SjjiJi n-i-rii- d j^ 

ibjI^pJI Cilj-ulUI Jj.^ iblijJI :(1 Y) aij a-uiiJI -iu^LuJI 

^IJpl jLiUI jj^ ibls^l :(ir) jiSj jMii^ll -iuiLuJI 

.iLi^Lij^^l iLaJxdJI fja iblijll j^ldJ :(iV) aij p m^ll -iUXuJI 
Cil;Wm kJjSjjj jULkl :(o) jiSj «->a-ll -^yJli nil iUiLjj^iJI CjLjjSjjJI o\-o-r"\i- d J _4 

Sjiic ^^ =(° ^) i^J p iii^ll -<LijLij4^I 
CiljaJll iJjSjjj jULi.1 :(e) jiSj s^jaJI -^pi i nil ilijLjj^^l CjLjjSjjJI oY-o-fM- d j -4 

iLuLij^^l Cilj-idAjJI aSaJ :(0Y) aij p m^ll -iU^Lij^^l 
CiljaJll kjjijjj j':?^' =(*) i^J *>?-" ~t5-''-?^ *f^^j4^' '^^?^J^' oV-o-VM- d j -A 

^^■^-."illj JxAjJIj iJa^\ CiljJUi :(of ) j>^j ji-iAiiJI -<Li^Ljj4^I 

(3aiLiJI :(^) jiSj f.J^I -^pUalJ 4jiLij4iJI CiLLiijiJI ^-rM-dj^ 

-•I;- <j"ll CiLAJJsO-a :(V) jiSj s-J^I -^pUaU iC-iiLj^iJI CiLjj-SjiJI V' \-V-rM- d J ^S 
Lij£ ^^ ii—iiLjj^ill C)l— jjSjJUI :V' \ jsij jsauaJI - iC_i-oLiJI jiljAlj 

-.l/il/i-v II 

-•'•• <j"ii -•'•It-" " :(V) jiSj f-^l -^pUaU ii_iiLjj4iJI -•!•• <j"ii V • "\-V-r"M- d J ^i 
Sjjail JLLaji,! jiljAI : V • "I jsij jsjiiill - iuoLiJI j^ljJllj 

-•'•• <j"ii -•'•"-"• - :(v) jisj f-^i -^puaj a_iiLjj4iJi -•'•• </•" v\ --v-rM- d j^i 

Cili»->"iUj j-ojIjU,! ^ji CjLj-i-SjIII ■y\ - jiSj ^i.uiiJI - iu-oLiJI j^ljAlj 

lySiUlj 
•uJUdl j(j-^ll jjjUl jLiiil Cilj jfj^sLfl - ^Liii iCiii^l CiLt jAai,! i Y • - d j _4 




5j^jJ,I SjJlHI - a.Vc. 



] 



(£jG) 3U«Ua3^(j}j JL£lj2 -Y 



pj^l — (jA^ ->'il,l j(;-^ II Cilj ,1^^ "illj Ji^^lj j^t-i^ll CiLcj 

Lj^j LK UJIjls jLjikl jiJ ^jiJI CiLcj^aJLl : JjVl 
(^j:^l — (jA^ ->'il,l J()-^ II Cilj ,i*i-i "ill J JxAjJIj j« h^ll CiLcjd.^^ 



L^kJI Cil ilN-.tl :(Y) jiSj 
(teJi^' (j^J^^) teJi^' 

(^j:^l — (jA^ ->'il,l J()-^ II Cilj ,i*i-i "ill J JxAjJIj » h^ll Cilxjfi yn 

&iljd ^ LJJ^jlil aj^m -.If J A-^ aII iuaL^I -•! .lU-.tl :(\'\ ^j 

.^jjlll ClL^^ — Sj^l j^ (j^l -^ MiVI alj-^~iiiiV iU^^^Xd 

jiLsjVI j1 (jljJVl-J CiiUojAI jjJAJ 

Ciloiiill — JjVI *>?-" ~ Lf J-'*"^' ,1 Ml -> II JiLi, jUI jLijJI Ciljjilj 

.AjLxJI 
:(Y) jsij s^j-^l - (^j Mil II jsjiiaJI JiLA jUI jl I "ill Cilj— ijIj 

.iU^LkJI Clin Mill 

(IP (^jJjJI aUalll) iLta,jLiJI iCiltVl UjSjj ^pJI ibLisJI C)La,jJ 

d^^:^l S^lj CiUiih"il (^L^l dXujU Cilji(; i«ill Cilix^lj^ 

jAi^JiXI J(;-^ II aJaJ 3^^ 15^ Ciljt oil JjaJI i^^Lu 

^LxJI j()-^ II Cilj A^-aJUIj Jj^jJIj j^t-i^ll CiIjaJ, iulx CiUx^ljj 

CiUjKLJ J !.-> ^11 S^lj Sjlj ^ CiL^jj jjj ^ I (_gjl Mijl JjJj 

Li.d ^ / • ,^ tj^ J^J:? ^ i^^' '^*^' '^'^ *f^^j4^' 

iaiLuJI J^l (> iUjLxJI CiV^aJLlj iUJLxJI CjV>a-tl CiLAJJala 

s.-.tl jLlULj Joju ^I iLulijJI S^^UJ iULc CiUUal« 

Sj^lj CiUiit-i"il ^La-ll JO-^ II Cilj CiljiO i«ill jl ri->V (^^iih"i JjJj 

jilajj jilUUyi ^IJ ^>>JI 6^ L^j'i^l (^ 4lualLI SjjiJI Cil-aj^ 
-jiLt :JjVl >>?-" -CiJjS "l"\ • j^i^ (j*^_a j^ Cilj JJjjAI jLjjJI 
Ljj^jlil JaJj — iU^LuJI -•! .lU'.A — |j'"'S"-iij ji .~.A.vfi 3jJsj »IjVI 

■ J \i Mnllj 



\-ir^-d j-iii 



r-ir^-d j^ 



^ 



r-ir^- J j^ 



T-lV^-d j^ 

Ml-d j^ 
"\M-d j^ 

VYi-d j^ 

VlY-d j^ 
Voo- d j_a 
VAV- d J -A 

^-Ar^-d j-a 




4j^j-II SjJlHI - jaLc 



h 



.^yibj^iJI ^jiJI ASjUai t^ljij^l o-a^i-iJI ■ 
ibjJLLJI jLfllj j^l A. ,':,M I <Lu|jJ| 4_a^LuJI Jji 






dj'tj 1 1,1 f-lji^VI J^J n-^ (jl (jj (3< '»"il 
* '"^ 1< '" * d_(^ « kd aLLi^jJI a| H a^ i..<t I 

^ j^jl-^ II Cil— 3l I I I n jJA ^^'^ ">ll I 

.nJI .. CiUL&^l ^ji- 
Cili_L:LiJI_j Ciljli "i-=.VI a\& ji "it"! 

l|jln iVi (5jikVI J-tl_jiJI_3 Oljl 1 "i^yi 
:kl< .AxtsLk Ciil^ ^^t-it"i ^1 TuljJJI 
^jl TN ^jAjjIj jtUsJ Ol J Ol I I'Sj-lll 

' ""■ «" ^^1 "■' ' '^j "'" jl IT jl XT 
^1 _3l r a_li Jj,__t olj jiljj j^ 

(j^( < ->"iVI 3^1-J ^1— si J (] -^i J n f"! 

. jJI ..iu^liJI fil^lj <SELV 

oi— I jj% J^jJI ljj% ij-i ^j xJI ^1 

£l_jiV 5_^liJI ol_a_4aJI yJI aUJiiVI 
"■ij sii ^Li_iJj -^^ r.^ii ol— u^j.^1 

^_l i.a'.llj ^xLul u^;>^ ,^1 ^.ujLujVI 

- jjJiJi I j4 y_s L^ i5^^i i3j^' o! 

^ ^lj.JuJ Sjjj lAII i.iiii-» aJ.i tlilj 
olj -^ II l^_uSjij d'l^ nn Oljii i"i (_$1 
-»L^j4^b tLi^A^I (j£ tiJj'iiiil,l 4.1I3JLI 
Jji Ld CiljLukl * "■ ^ f.la>" ,..\f ^jjLd 
J^-uu j^^ ^*' Cil *H^" *j J ^ * -^ J " * I 



SjJ-HI ^JJJ (j£' tUj*! Mil,! d() -^ II »J^ j1 Jj-S 

juj 4jjJi_!UI '^^ ■ "■ ^1 "•! ■ '^j ~'ii jj&l J' '^J" 

<^^j.l£. j(-i-» <J iCijSJ <L-1jLi^^ Clljl 1 "I'tl <^l,^l 
^ dJjJ 1 J'" ^j~'* J->-^ Ld Ciljl— lL^Lj lJj t I 

j1 (3^ J 'Si'ill 1 (i ii •Sj j1 iUj'i Mil,l d() -» II (3->j^ 

. J J i5a * ■% «1 ... J^ I ti 1 "t ^" j^ -•**! * *^j" ** 
<L-lia_d TuljJJ I S .U (_^j ■■■•: Clljl— lJLAVI i>j^ 

■ °'~' ^" ^ (.^Ij '{^ '"'' j"* jVJ ^b_aj^j^^ 

* ■" ^ (jxuul ^li dllj ^J -J-^^ c^! '^-'— ' L>^ ^bi^ 

^ sjj^^l iC-ajLusJI jL-dVI J-C'lj-il iCi— 1-sjJI 

d 1 ml 1^11 Cil ^i»iljJllj V"\ 1 d J —li CiU mljj jl 
l£. J n~i <~i JjJjJI llii I () 1 Mil ^1 iCs^l_xJI Cilj 
(^t-it'il oj, r 1,1 J Ciljl 1 ~\^'iS o'^ is^3'^^ fc'— *^^' 
>> '^"■« *l iLiioAJI "-IS. .U~.llj <LaM_uiJI jajIjj * '"-^ 
^'■1 ■ "" SjLc J.J IUa ^j^ lt^'J Cil— u-Sj-lil 

.<Li£rii»*ill |_pLiXI "i^* "J iLijLaJUIj ^ •'•< ■■II 
L^jjJ CiLxLlusJI ija '\j \ \<, (jl_9 Jl_^ (_fl ^^j 
JjjjjJI Jld) <Q-iXd <? t Inn ^ I « "■"■ iLiiLi^l fc^ljJ 
Cil ilN"il,l i>jii (^l-- (^t 1 it-ill jl— i-llj ju^-illj 
.JjJjJI liA Jl^-a £jLi. ^^ ibsLi^l 
<<L— i^Lij 0<ill (jm ^j-lil J-l-S I— a Ciljl 1 ~i ">! jl 
^LiXI ^ Cil 1 I'SjlLI j^J-LxJI J (1^411 Ciljl n-Mj 

:^^Jj Ld J n u\\ 
CiM-il^l Ci^ "^^ * ■ "-^ I Jj_xJI "'Ijl ■ "^1 ■ 
jljlsVI ilr^ <<C— j-iLUI "•! "^j "ii "•!'■' ""'I' J 

Ci^U^j^ ■? .I.y^jtlj ■? .jIja". ,..vfl Ciljl LLkl ■ 







5j^j-II SjJlHI - jaLc 



J 



iUils^l S^^VI jLj-^itVI t^i ii.Vl J-« jJ-ai^l 
aj-^ Cil I I ^^^-111 kij^j jlj_t,lj tfl^TijXI 



^ 



^I_aXI ^^ Cil 1 1 'Sj-UI A-1 — a.^ L$ji>^ J 'S Mil 
a^ ajjj iiC_al_xJI -.1 «A ^ ~.ll ^ J AiA. ~. ,..tl 



Lij-Lujojjt-i't l^-ii ^Ijlj i^UI A^l^l I 
J&xJI 2^1^ .xlc iOsJJll CiLjj^jUI I 



£ji . ii.-;....ti Jfl«-v , .lUii ^jJI CiLuSjUl 



ciijiuj r js 



(^>^1 ciVl^ 



Jl -S". ...vf I j~-« ...J d Ml Mi^l P J-l1 lijJs 

jl I'l 'tVI ajLcl SjJia jl_s 'jja i^T* II 

Cil 4J-UJ k^Mj ^1 ^Q.uj ^ 1 * * "" L^ a.uj 



al t« •j'lll ^j ^'i iin ^1 ij^lfU |>i 



iulaJLl ^1^ liiis 



^ *'*< '■■ /-JLaa '"** * *^j"* 



^bj^S Vr^j^ S>>^ ^^ is'^'H ^' U*^"^*** Ciljbl^l jlj^ :\*ui JjiIaJI 



jn"> all oiji I "i ^1 n/ Y 



■ ^jio i.\ t \ I j jl f jjl rn J ^1 6^ 




5j^j-II SjJlHI - jaLc 



h 






,* .<>! 4 S 4*4* t I J 4 I..1 tSl I ^1 a,^ AA n '. 1 /I -V 1 | dS 4 1 U> rt 

l^a 4^ &AA^ 4 Ld ujj ^C^Uflj ^L-a^lx ^Uamjt^ 

a| f J *"* -^ ^ ^ SjjLl^ ^C^liod SjL^-ui ^JgLuit aj 

(JlL&^ j-^I -^ ".f ^jia ^^ ■% i-^ "*...* L^ a.LU SjL^-uj 
<CsLu9VI-> (^LuiJI "■'''■" ■■*' tllniMi (^JJI) xJiLi.aJI 

^j^jj 4jl_s idjM J^ ^ «-jl mil S^Ls-^ Cut— ^ Ijjj 



ciUiSjUlt^ 



(j^l ••> Mil iUsLUjI^ Sjl— £ aj-'t "iiin i^UI Cilj— X-Llj 

aj $-^Vl ^LJ_a) 4_uiJI Oj 1 -^ II A^jJ CiMi il 

Cil S iiil^l ,->() Kl ija C\ <iAj (3_ijllj ^iL-d^lXI 
iCsjIiaXI A_«M£ ' ....'.". ^|_| p n iin ^^J-llj 4.1— ujLi^l 
_j sjlx 1^— lII jLAjj) AJj'iMil.l (jiiii^ "ill S^ ^l 

.^iCijUaXI <U^ 

jjiaj V jM^til ^^! jijaj t5-^l jljii.VI '^L-J:?'- 6! 

i>^ •*'■ '^" jlLi T^ ~ '-^ ■< 5.1 UtI j A .A". ^] 

jAt 1 ^ .jljJaJI Ciljl 1 "I'tl ^.n Mi~i Ciljl Ti ^Vl 

■ a I"" J ....I . al l -. la .^ I .aII a a.lUt ) -.1, 1 . ~.^ l 

.(jAl-usAI ^^ Ciljl M -^^fl ajj JLAa) CiLu_»JI 
lji_i 1 J ' " ■ ^1 'I '■ <"' (_$jJI ia^ «Jil i»*ill J ■"■ « -J 
j^M .^J.11 i_s|^| ^ l4JJ_l d<'ii»-il,l "•! ^ "'■*' 

.!(; ilf (_yoji»*i"iU 






^ ^ t_l 5j^J-II SjJlHI - a.Vc. 



J 



jMcVI Jin's") Mil l^j Ji»-i^i Sj3:^l J^Ij Sjl4^ jl 

.iCajUail 5jl4^ jt ^^IjIjVI 
^ Lij^l Aj j-S iLijjjjAJI jajIjUI jLi jLij_j£j 
J'^^ ■ x^Li^l jli <^L!iJVI ^'^y^ ' ■<i"i jLl1£.^I 

l| J 1 Mi~i i^^Ulj Sj^^l t-i iiA AUaJ ajl^ ui ^_k. 

.iCi^LxJI Cilj d< ImiII * •'•■^~' SAjjis 
A .j^.j^ A. "i A ".I** tA ^ ,"4! tl ^ ".It ^j^ jljx^l aHj 4 
<Li.ujLi^I CiUi>*iI^I ^fi£ ' "" * ' J Sj^:^l t-i iiA |_^ 
A J ,mI jSII CI 4 .Aljaij ^ . . . ISO iL_lJjJ_ll 

. T^. . . EN iOsKil iUjjjVl 

aia^ £jMj cij 9LJ ^ ■ ■■' • °" Cil L-usl^l o'^ 

"•^' "^ ' SjJsLla Sj^:^l ' •<'''• 1^ ■ ■■^1 *? ■ "^ 1' J " ' 
SjJ-^^l --I -J ~ ...A ^_c ^J '^l'-^ °^ 'f °l~ -^ " 

^jis fj£. ajj -^ II J I si "i kij— XJ V ^jj n'lll ■ 

. ^l4JJI ^mi jLilklj (jn->4ll 
~"''*' j'^^" ^1 <Lal lAVLi <J.a.u±j ^Y^ ^jj^jJ ■ 
3 't^" J * ■'■■^"■11 cil— ii&£ (3^ 3°^ '" '^14^1 

^ rii»->"i ^Jt — jmi Ji nil ^_k. — iCiijIsJI ajji 
j<*i-> < (3^^l J 1 f (3— A uj^ i-ii •> jaI i»*iU 

.j(j it-itl tj±aSJ\ i-ki^ Uj*^ S^IjVI j/'i'il it^i't 

j^ O^J '(^) E^i — ^' J^^f (^) E^i — *^' ' 

CiLiia£ aj &^ U3^ U' ' *J ^ J * L5^^^1 ' **^"*^ 
LsJJ£ ^)Aa <lj.i^ 'd '^^^ j^-'-'J ^^^->^J * ■'■.^"■11 
tpj' ^JjAi jUL-klj fjli-ai jjj-aail (jjSj ^f 
.( j^jJI ClLiusljJl Uij iUtlu3i,l iLxluJI 4JL^) 




5j^jJ1,I SjJlHI - jaLc 



SjLtvij cjj^^^uiUij cii^j^ai ju^i -r 



h 



iLijjLUI ^ • SI a-.l jj.a^ ^jJI JM«tl Sj^l Loiis ■ 
.iLiSLij^iJI iCaUaJLi 

CiIjLj^Lj r\n Mill ^) ^.uJalU SLiLs dJj jLS 
.Ja^iJI ^ iUijllI 



Olj ^■° -'^ " <Ll^liiJI »j^l "■! •"- <Luj|jj1 



1-^^-^ '**' *^ ^ '* "'' ' '^j" * t A • ^" 



^ 



3In^^! 1.5 =Id 

( 2.5 In dtiHi^^l A^jiJl) 

jUj ^1 ib-laJI oL£,^^>u3ll ^ ■■■•■"■ g 
olj »j4-^1 jtlj-=."i iiib 14^-9 ^i^^LiJI 
^) :A£jjJI j jjt'ii jJ- U a jjj:; 
^ Ul l<y-l<_- ' :JI_UI J- ■ •■■ 

,i<:-. "ill jL-j-^ (jl o^j-ij '( Altivar 

,^ij-£) »jj-lll »jLj^ j fi'\ "ill <UjJ 
t^j) Jj — ^1 SjiU »lj — JUI (J=lj 



dj -. n II (^UUI la JaliJI Jn '. II jl_u j^Jaaj 

:ji^l tp^ '^J^" 



Ia = 



Pn X 1000 



Vs X U X T] X cos(p 



Ia = 



Pn X 1000 
UxT] xcos(p 



IjjJaJI (_JjL^l 'il^^-* 



(jA«VLi) jIjUI cills: la 

aJlAJJI SjjiU islj J '•<"•) 3 lOHiVI SjjiJI: Pn 

jjJaJI A-^^itj Cil^j -> nil jljisVI (>J JQ -^11 : U 

jjiaj jjJaJI (^jLa.VI 'Jj^l .(CiJjiJLj) jjJaJI 

islj J ' '< I' ' J:kdJI SjJ^ 

ij\ < Sj^l JjLjLa : COSCp 

islj J ' '< " ' J:kdJI djj^ 
^^J-Ldl CiJ^ J I '< I' * J^^dJI SjjS 

"•' ^j^ "*" (^^) '^.^^^ <^>^ j'~~" u3^ kij— uj 

:^ LaS >d>^l ^>l1 ILJs <jjiaJI iLu^U iLilaJI 
t--^ II — _k. — Sju^l—u iC^j-j^l »jjJ ^ ■ ■■"■'I ■ 
• , 4I ^•« ,..ll j>^q5 fr &j ^ ■"**< j^ ^11 
(>jJas cilj CilijajU In ^ ^yJI i,T =Id n 
(> j-j-st ciij ciiSj -> nil In V ^^! i,r = Id n 

±u^ <(In ^ = iUa^jIXI iLuHI) (juta^ 
dja-aiJ t,A.ujVI JaliJI Ja^iJI jLli = In 

<u^ "■"■«"■ 'j /'".■■ti jLlUI cii^^^^^j '(3^.3^' 

^IjJ ^ iLS^pJI »Jj iC-ajLifl 4_u_S |j£, Id 

ijljjJI j_jjA«JI 



c^^^3^Pn^^^l5j^^t!!5^3r 

rj^l .<Cuit,l <Qil^Ji,l H ■<.M<.ii ^^pJI »j.iS 
aliiil (Pa) (jJJjI cJ^ ,ji»S) SyiUaJI 
^j-^kJI »jJ-S ^ J^ tLllj J n t"i dj -» nil 
■ .Sj.^1 Jjbuj ^^,^^1 »»li^j 



Pn 



Pa = . 



r|cos(p 



\y t_l 5j^J-II SjJlHI - jaLc 



J 






j-Lxal CJ^ j''<" ■ J^dJI 5jJ^ 



= cos(p 



(_jj_SLt,l jl jJI ^^ J j rn -.1 1 (jiajj 

cosCp 
cos(p'' 

(jAj^jlIII JjS Sjjill JaLxa )COs(p '^■•^ 

/ 



la X 



iLii-j^l CiLS^^^I J-iA-uu _k. Sj-clAJI i>JA ^ ■ -i^" 

tjiaj (3 1 -. dj aJ, »lj iil (I.Li.d) ibj-jiUaJI 

<i I n-i~i n CilM^ ^liA. ".,,,! . Uj^ I A J< Ml 1 I J . A .a ^ ~. 

(LJuLj Jtaj J() -^11 jl dn ->) J^jJI jLiJU jJsLla 
<ULx_AJI ji—i- SjjUl j-~ -J «~ ■>! '^" ..I ■ ^■'^'' -J 






yi (\SAr jJii) jVi tyJiJ-ii ts-"-! — ^ — iJi 



JJ£. "-Kj ^^" (^j-i-LI jl— u-ll — "•'<j ^ "" <CuiXI 
A \ir\ 1 QjLJ >a£ l3 a jJs ■'**^ " ^al"^ A tQ ->■ :•**! *j" '-'A 
L^ a JaJI ^jxi^ -"'^ "* CiL-^ >^-LI djib (jxi^ a .«LjjLx 
• ,\X Sj^ JaLx_a Xi£- Jfn'il L^—iAjjjlj ju (j^j 

.(I.' =(|)Ui) 

J-^ l| ^ a I". ^~. ^^.ujj -.1 U,..j~.A ^^ ■> . all 2j^ 

.(^'nM ^Ix^lj d^^^l PJJ-I Lia^ iju>-a 



cUjLaj fiLu^ oLi-ujV I— a^^.a£ 


jjiil (> (j_jSj 
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VsxU 

ia_jS ^^rn A] ^jA (1 ij J) KVA lii 
j\^—la] r ^ ■ 5. S^ II ^^li^l X^» all 

j^ - ur-"! - j^ J S ?■ <j* Uj 



^jA 4_j_Sjil d jKII AjjAUsJI SjJ_sJI .JLIXI lis ^ji 

^j-LuVb) I jl-uJI o^-uLi jLu .ol iiSj^JI |_$,i;^1 ^-'j^' 
liljUil (jj SjjIj ^ji jUI 
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(laii jUjJb ^c^kuojUl j^ljfiV iAOaJLuJll JaUXI foi) oUiSjIll «u bJI« ^^^ ^^1 jjjSU JUa M A«^ ^j Jj^iajF 



Y «( t_j 5_i^jJ,l 5jJl2JI — j^Lc 
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— ^^ ^ 1,^ ijj_ljj| lji% ^ Aj-^ "until (KS^ ^1^1 
j^LjJI ji^t 1 ^ji AJLi dJJ jj_3 T/ i ^ytj-LJI jjjJLj 

. ^ < LjIj AJl (^1 KS ojJia ^ (j^jLi^l 



jjUiil JaLila 0/ i 



OLuSjjU »jj_ill J^LxA if ...^" ^Lul^l I 
.(_4 Jj^UI jiaJI) 

^J'^) *:?j'-^^' *:?J-JJ-^' '^'^T?^J^' ' 



:iiJLiJI oljUitVI oUaaJI ^ ikVI JJ J^a-alJ 
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.^fA.uiVI J.sl^l Ja^l jUU 






j^i cjuSj jLjiii n/ i 



In = KVAx 1.4 
Sjjlll -".Vj^i djjjjLiiJI lEC —11 aIusI^ 

.IEC76 ^^ 

CiLJL-u 4-^^ ,J_£ ^.t-it n ^ I • < * 

j_^^ (jl__9 ^ 1^ jiij J_3j.^JJ 5_j — ulULj 



jr\<-=»'il,l J^jJI ii^lJ (> In ^yAiuVI JaliJI JisJI jLu 
lAsMxJI (ja tPa*:; J.j'*^' tp^ J^:"-". 



In=- 



Pax 10 



Jj^ -'1 1 ij d _ll ifla = Pa 

(cJ^jilLj) X Ja^MJI JJt jjls - ^j-ll - j^ J^ = U 

.jjjjVLj In 



'■jjlal\ (^jL^I J,^^ d iiiiMb 



In 



Pax 10 
V 






YY t_i 3j^jJ,I 2jJl5JI — aLc 



If. I *J ■ ^ ^ "j 3 U^ll »Lll d_d£. 

'^ '* '* 6 ^aJa /e^ 4 .(j^l^JI ^ *' '■■^ 

^ 4jj "iriltil <f ()^ II Jjl — uu ^1 ^j^^-1 

tgj "nil n Xi£- i^jLuaJLl ^ g-bj ^<ill 
, Slia ^jJLuJI J4^l Ja^L 

jlS Ijl LjJLc ■■ "••'-« " -JQJlI J- ;•■■ 
t^-^ * H"U^ . J ■ ^"" jjb ,>11^" ,... ^Qa 

.^jlusVI -'"i;"-'i; iu^LkJI dlji,-i^l 

i| h^ 4 J J '^j" tCi^u di^ "i III 1,1 I 

Qr^k \ M.l .1 (j -^ lb j^l aJI »j-^l 

f,y^\ ^1 J_jj^_jJ| (_ol CiI-j_jSj.j1I 
(> _j_j — i ts-ll-«-ll J-J — a-lb ^ysL^aJI 

4_Svull (jut-lb j^l -^ "•"} fj^\ • ^" -^ I 

OljjbJLl oIjIj-xJI S>Ij s) >bj_j^l 

^ AJLi dJj ^J <(^l ..dlj t i7i "ill 

^piijJI SjjIjJI jisLs (jli jibJI o-oJLj 

JaaJI jia_a ^bLjs jl) ^yJLxJI .1 (j -^ 1 1 

iftniill fl-1 H 1 >4 ,7." ^j^^j (j^ .^* t ^J.^'^' 

.dJ^ixuil 
(JLijVI jiJJ *:?tj^' AlstaJll (jLioj ^_jj I 
.»b^)4^l iiSjj^j i'll|;"iiiil,l ^ tulc 



4J_44J j^ dln"l itiM (Tj) ^ji Sj,jMI iuj|jj_ll liiAJj 
(j<sLkJI Jjl iinll ^j£. Ajj i"ill ^-jlj' "■■■I ■ IsliL^k^VI 



^•*' *"' <jl !<■> ft 



Lkl /-,l .4_ilsL 



^u 



lI »jJ-^ Olti-» n Al,ii 

T-rj ^>ji 

jl ■"■ ■=• yi ^U ■^•"■»" 'I ^•■■■"■j" jjii-inll 4_i_uillb li] 
■« • • " I _j1 ^l_aJI '^ -^ " ■<< • '''■ ' J.Lua_j_j iju AjIx (j^J^ 
^•'■« "•" (j£ ■^'j'- •■■'I <UI_*JI ^1) -^11 jXi^\U . ^-^ II 

^LaJI J^^l jJ-u&Jl Jjj<s^l jU . ^Iml l (3jit-i"ill ^gij 

dj t^t^-^ . a]\ \a\ a^ J*^ II ■'•* *^ ^b ja 1 ir> (j 4^ J^ 

J Y * bjjAj ^j ^ fiUlx — ' '" * * t_;'j" '■■* ^djb jJb 

dij J)^ J-^^ ^jiMI A_s,i:kJI »JJ-^ Cul£ Ijl j1 il iJ 

.Sjlx ji^4-»'il,l j^ -^ II ti<; 1 m ^ LA^jji^ a2j i^jJI 

6,X3_i ^1 2^J-^ oLu-S^I CuL£ Ijl dJj ^1 AiLaVb 

.^jj^JlI ^<:I (i"iiiil,l ^ ti—ij il"ill ^ cil rIt-isM I4J 

^i1 -^ II /jLi -.j-^a-^ Ml tfl -^ II ff< ' 'T"' I jLu^ ftill *" ' I *|i'»f 
.Jl£ J^ £a,i:k u^,^ (jl (j^A-l <bjxUI ^ tCJj'liilU 

Cilj— US ^J ij^ Jbc j(; -^ jj£ £ika^l obj-xXI jl 

:Jl£ '^-^ -'"^" •■■' .JS.s^ II ^ •^'■■« » 

bs Cyj^'f at*il^"iNin (3-',>^ 6^ pUaiJI dbA (j,j^ V B 

j-'-a^'-'l '^-^ 'I d-uxUb JL^I _^ 
■I ^ ^11 Q^ — ijb jlliaj ^JA ^^ (^1 jl — i-j — ^1 4.1 j.^ I 

■j^i^Mil 
. ibjLusosVI Ai^^xHil A-ujj) jblkl ■ 
dJj A^j ■Ja:^I ^^ ^J-'^ <^'jl->j ol t riiiil I j "i<; n 1 ■ 

:^pLi b ^U^ M . . *^ t 






r 



Y A t_j 5_i^jJ,l 5jJl2JI 



"^ 



I 



^:l^ 



\ 




i 



fjiA jl^ jOASjjLanjajaaoit .^ 



:tric 



J-^°'^''^ '(i 7- ■"•K •■" ^ <UJJLlll j^jju 'J ^ " ,-.1 .j~. ,..A . " ^LxJI " ' j^ " ' ° ' J * ' ' '^^ '°'" 

. JLc J^ oiu^ 1^1 jLuu Li Jou jLuu J^l lII (jAa-I ^ " <U_ll£, " (4JI j_l£ j— UJ i^lj 

J() -^ II d:^ jLi £-il-ij &jjl rn'i^l ljI—luV llii ^ -Ijj^^ •^'^ u^ "JsLujla" J-^ I4JI ^-Ic I4AJI 

iJLc J () -^ J-ij^ jiia_ll ^jJtVI ( 3II ii i Vl J>4^ J-it JisLi t5-jJI JJJJJ—JI CiLSjji (jL-S Ji»-> ^11 

jj^ U IjjLJ a^] jj^^l Lij^^^QJI i-iiii-> J (] -^ aIslJ I4-JI ^-Ic l() ill jl— uu Jal j1 cJ^j-i ^ • • • 



^Ldl o^^l ^j>i aKiitil Sjt^b iboilil jaM m^ 

iuJjjJI iCij^ljJiLj Li^^A^ Sjjdi j1 iliall ,_,.uuVI J(;7» II 
jiliaj JjAj tUjjis (j£. (_;jJI j(;-^ II " <Ci1 _k, TA d J —& 
. " '^'■■« - JjA-uLJ u^\ tn\ <l_iJI j^aJi i^^lj S.xx.a j1 
^ylt^l J^l " ^ t^-a^VI JQ ->ll *SiU, jSSVI ^tr^lj 
JJjJ JJ£. J^_XJI (_gj ~l MIIM jn~i ^ I (^jJlj " Sj—X—oU 
(j^LxdLk <Ll1I j^xj j1 (3^J-i (^JJIj < j^.a.ujVI Jit im'iII 

fjis-'i^ Jf^l" .*^M«_1I Cilj SjjUI CiUi-ojj ^yS (^j^l 
VA d J _a it-iJjjJI A i ir.\^\ ^ ls'j-iu^ " aj t nil 

:^LiJLS 

OJt nil aj-^ "iiin j1 (j^J-i ,_^l J Q 7> 1 1 <i n 1 S ^i»-is1 " 

Ci^j (_$1 Si£. iLijLc J I t iTi'i Lijjls 1-1 '>'i lii,^;^ LT^'j 

. " aUsHI ^_l£, iUa^ ij] JJ£ J 

^ i^JLUI dJ-li Jla til rAjjJI Jj() -»ll J n I ti'i V i^J 

.iO^JJll J(; -^ 1 1 Cilj-LsLij < AUalll JxAjj Jx^ 

'JJ-^ ' ^ ■' ■'■» • ** ^ " -^ j" jUJ '>'«■'" le-^VI 'fl7 " — ^ 
.iaLJ Ci-Jj-S \ • • • (> («-^VI ^C— i_a_ujVI aIIuJI 

(j^Aj V ■*""' " (_;jLxJI J ■« "■"■ " j1 — <Q_LXj iiUaj 

j^VI £— « iSjJLoi— 1 /e-i^VI J(; -^ II llii fji^ tCll niA 
jaiji Jla 'J-^ " 'I ■ "■' '"^ (j^l i»-i^ jl .~.f vfl |2;aLj 
^ .^L.CiVj-t nil (_^ MiiNLJi-t,! jL-uJIj Cil ^iSl,! 

■ '-^ ■ iCs^L^I Cllj ClI-LuSJ-JUl jl s < CiVI^I d^ 

Jit Ml "ill jLoi^ a,iJ£, (j^Aj (^jJI j^l ^-l£. (j^ajj j1 

.ojt nil (_$jLxJI 
^ aj-^'iiii'iiii ,_ylll ajJlJ,! j1 Laj^Aa jjij jl 1 i-^ 1 — Y 
<CjJj-9 \ • • • j^lt JJJ— 1 V t ^n Mi l J-i-^ L-jJ jsiaJ 






J J -»'i ,^1 d I Ml I'ljJI TU^I 

; tj Ld J n M ri Sj^^Lj iUjJLJ &Uaj 

Jj.^1 CiLiJ "1 Ml nj ( ^n Mi VI J (; -^ II ■ 

i 

jj^Ail »jilj jLu ■ 

iClaaJll Jjl^ (jiail ^^ uj^l jl 1 "ill ■ 

< ^.^aJiIj 

. uAjj'QJI S^jlo ■ 

^ Ciljl— uJlj J J (j-^ll j« I n-^ : ila^^ 

AjLd (a A ^ ) CilJLj >XI ^'"j "^ J^-^ ^^ 

.dJJ Li^Lk j^jj 

"^y4.ujVI" J (i7»ll ^CaJS (jLJ JjJjJI liA ^ 

"j^l" ' fl^ " '< ^Kj dS I Ml 1 1 ■> 1 A.-. ,..-. 




S; tTil tZ. ^->^' tiJJ^' cuLkjcj., 






ctric 



iaaa ^^a^ui'^\ allA'i II J^ ^1 I4J-S jLuu j1 (_^ t I'l 1 

^^jajLii " 5J_« aU ^^vi J a -^11 " LJ-ij t "ill -r 



'"^^^ jM — ill (j_o jij (_jl ^ji 4Ji_j j5J^^ - \ 
(JJJ_^ (>J d liiiMI JSj VI t^< I'lJ 

J d l I . ill . I (^j ^j_a uij jiUiJ ^ji -r 

JSlj j_j^ ^^1 I ^1 "i-=.j VI i ^t /'J 

i>Us:i ^ .jti t^Mi t^a-iuVi J— s-^i 
V x-i^ ^^1 JI dliiiliiill 



j_^ jsi_3 x«+ (> j-^'4 I ^n ■'■J 



Lij^^xjJI dllj JjLu VA d j — li 4_l1jjJI iCix^lj—LLi 
_j iuaLiJI ^M d J _iS iL_iJjJI iCii^l^Lj ^jJaa-ll 
jj^ ,^1 jj^^^ p'S-» "ill J JxAjJIj ^JaiJI CiljJLd 

J _a AfJjjJI iCiusl^l (jj j^Ul (>^) tPlIJI Jj^l 

^LxJI J 7> 1 1 ^jj^ Cil-ij"i IMP ptit (jxij (]4i iTA d 

S \n iiiVI 'JJ-^ " iajjjj -pliA." ,„vfl d t'll mil iLLuiLiiJI 
."Sj— X-oil ' (}^ le— ^^ — ' ^J^I-HI iLi_ujl_iiJI ■> ■ Sll . 
iJJLJ I ^ ■ ° olt-n fl Sj— x-oil ' J J -^ i«-^^ 6^ jl ~.l...l... 
(_^^^VIj ( I ^liill III) J^J^ ^ * 'j-i^ ^ * AliaJ— 1 l-&d:^1 

l^j__«1 Cil— S L—ikuII- d liiiliii) j-^j^ 1 * j>l t^ 1 1 

ija iaia aj_^lj d I iiiliii 3 ' '*^~' ' le-'-^J-'J .(^i-i-ll fiMill 
I_iAj1 ^.xajj 1 n < .J_^lj jjj (_^V ij<"iliii liiill (juL& 
IjQj^L^I (jj "■!..■ I.. I II ija ia^ SiX^lj d liiiliii "l,'-^" ■'•[ ■ 
.J^lj jjj (_;1 ^ ..I dliiiliiill olt-ittl d loiiiVI 'jfl-^ II ■ 
.dJj ei^Lk j^j-i aJI—a dJxu V aiaJ iuLc ^^ ptA'ill ojjb 
d-> iAjJlI ,11 sll .jljJsVl O^ "^J^^ 15-^ d-» iAjJlI juiJI 
^_i^jjj .dliA^fi j^ jij^ l*jl ■"■<■ I ^ « ■'■ ■ ^IjaVI Cf-' 
LiJLuiJI aIj Sjjj^ aiaj (^V iu^l ojii alj ->"iiiil ajjlj 
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' 7" (* ?r / f" TT *Li^>ja-jl Jtjjajjl diLLa-St-a 



:tric 



<U£. S^ljJI 'JJ ^ " Sl^ Sj< nil iLi_sl^ <Lllij (jl ntr\\ 
liLljIx J— i£'J Oj lir^S ^J-^ O..!^ LS--'-" SjjiJI JJjJ 
4^_£,Lx^l ^ ±1J t'i ,_^l dl lAjjJI S^ljJI JJ (j-^ llj 

jl_s <nj| iaIIA "ill Jht II LijjJsj ijj.^^ ^Ij JxA^lj 

l^ jj^-iJ I ^"^^ ijl I 1'^ 1 ^l-X-ll J() -^ II CiljJLa f \n-\ 

.iLXUjLld ^'***S^ J3^ :"|l tj" ...A 



34 inl^l ^ ^j-^'i Mifi <j_x-i U 1 s |j\^l Yr Jjj^l 
CiLlUsIX <LxujLi_ill juiJI jjjj^ijj ^^ i d J —li ibJjjJI 
(Y) 4^1aJIj (\) a^IaJI |>j jIj -.-=>VI ■"Jri->-.H" j^ 
Jj^^aJJ (_y3jxlll ii^jJ [jJt J fi'n 1 Y^ isij JjJ:aJI ija 
^jjj xJxdiiJIj Jx^^lj iCL^lx^l )j£. iL^LUI a^l^l 
..^1^1 jLiUI (3^ ibli^l ^j^l £>'J <>i>->L:^l (J^j^ 

(v^ d j^ iijjji 

Ci^l^ dJaj ^_k. JaiA. ~.,,.tl Ji^^lj xJaUl CiljJLd 
CiIjjU. La J I \"\-\\ aXi (Y) 3^1111 U'l n <|j^jVI 1-1^ "i 
iLul^ iajh't aJslJ ^J£ dAi ^~.,..tl Jj^^lj « t-iSII 
J^L-lII plAt n ^ ^jL^I j^.uiu_ll ^_k. Mi "i t"i . 
.(^j:it 5jj,i£ J^J ^-ujjVI 
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li U-»- aJ 



ctric 
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.Ji>*i4llj JxA^il ^Ij 'fl -^ "■''■'■°^ jj^jj j^ Lajji»*i I 

.iUcLuaJI ^ <L^L11I dli 
d J — A 4 lIjjJI 4 SxaIjJiI i^i La^—:^\j^^ljM\ aj ^ 

tiiLk ji(_i j^ jLxi-ll --IS. .U-. . 4_siU Ciljj <r-V"l 
j^l lI iLi_uAJLij ( .1 d ImiIiii) 4_iJI oimII l^j_a1 j^Li 

/ .II dliiillrl) (^>^VI J^LJI jAxjJ iUlUAll KjjjI 

^I dl,„|,„|| ^ (Y) a_4il_aJlj (\) A-a^LaU ^^l«i,l 

iJo^jJIj xJa^l CiljJLa JjiX^ 4j_uijJ|_i ^j Jj^ d_ui^ 
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7" (* ?r / f" TT *Li^>ja-jl Jtjjajjl diLLa-St-a 



:tric 



^1 aJI j_^ ^1 CiLJj^ Jj T II »ljl j1 ^Lj^l^l iJA 

JjIjaJI Mia iijjj^\ jj'i ill «^ &^ d 1^1 ml.l (^^Vl 
J (] 'I II Ci^LiI-^ y\ rl— ^jJI j1 kij-AJI ^ <L-c,j'ii»-itl 
jjSj (jt I 1-^ 1 ^1 <(jjjl_i_aJI Sj^l CiVj-a— « jt t5-"-»-" 

Jx^^lj xJaUl Sj— X— &J iC—i-^L^kJI dlLi AJ -^ " ^ "■'"■ 
jjljJI a'^A jL-LLkl Jjl>i>^ .i»^1 l^jJI jl-uiXI CiV^^lj 

■ d IMlI'lU iLlJjjJI ClUx^l^l u^ olht 

lEC)) 4.uajjj4^l iUljjJI ^"■■fl" iUuiLAll CiLii-al^l 

^jj j".-^""' ^LULij jL-uLu^l x_uj|jJI 3 ■''^"■" SjJLa 

.jLjjJI aj__^^kJI CiLj 4J-uid ijA ij^ J * *< 

Cilj j^Li ^ oLjjjm iOjlxi-LI ~.is. .u~.ii j..<« . |j_i^ 
^1 .iCAlLkd tLijI i»-i~isl Jj-i^j iLiilj—sL^j ^^^ jLlsjI 
SjLc jj^ ijULa jJj ^V ^ •'■t-jii J- ...I .all Cllix^l^l 
^ US a ^ 4 *" ... A a| Ij^l a Ij " '■■ .■* J ^ '^' " * <U &^.JLd 
.nJI <Jt-n II CiLij'iirinj jLlUIj J() -^ 1 1 

^^ji^Sil Sj^lj jLu 

^jj jljlal ^_k. .j(j i»-iiM JjjXI rLiiXI j1) S^ljJI ^l^ 
^-l£ SjjLs JxAJJ vlaa sjaJL J^^ ia^ ^ (j.X^^ .1^ 
Jliaci . . -> I . y^". j^jJI |jl_aLi iLiJIx jLu "•' 'J ~ ...A xJaS 
.SjJS iiUaj ^ iCjjL^I ji»^^ll S^lj 
a^lj jLu *iaa ^j£, jjL-S ijih xAoili iLxuil—iHI juHI 
.jjj^l j' ■<" ■ ^ht~i SjLc ji»*i^ll 
jjlaJI iL-i3^ J i»-iS S^lj iLJL^ ^1 J J <"i |U_HI o\& 
JJjUXI jLlUI d_i£^ j^-j^-^ ?-^ Ja-ujjla^ ' j'"' J n 1 J 

.jljJal iCjilUI (> JS ^yi 

^di^i£ll Sj^lj jLu ^laS "•' "S" 

ijtAXI J () -^ II (^j-« ^ ^1 S^ljJI vblj_il A 1 miMLj 

d J _!& iLiJjjJI iLiusljJil jli <Jj.^l Ijii ^ oj rnU 

■jinSII S^Ij jLu xJaiJ iUlLUI "■'"■"■sti i^Jaxj o"^ 



it 



'(jULa J_Ll (_;V ^ ■"■t-jll "•! a.^ljtl 

I aXuj_d J^-ulIU dJ a^.JLd Sjlx (J 4^ 

J() -^ 1 1 ija ia^ (2frJJ~iiM fi j1 Ij^lj 

.nJI iJJaxJI CiLij'iMinj jLlUIj 



j^l ^1 -. Sl,l jl) SjiUI jial_S 

^jx jlj ~i n\ |-k. 'J "^i^; 



,-.! .j~. ...A aja^ l_£ Sjjli Jj^JJ 

lj^I i>*i~i ^^11\ ^l_aLi 4 iJI_£ jl u 

^jS 4jjl_aJI J i,-i Sll Sjilj Jliaci 
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Jjj^l ^ i^j-^ lint,! Jttiiil till jirtS II Sj^Ij jLu aJsS oI ViSrt :i^ aSj JjoaJI 




"^ S; i"^/ t^ ^->^' 5i3>^' cuLkjt* 






ctric 



jLlUI S—i^ji. SjjjJI <Laj-iJ LijLuia 
(—a ±1JJ — ^ 1^1 i^jj-i Lu <JJj — 1X1 

J o"i Mil,l jl j"i II (jLi JL^ (^1 ^ylt 
iUa:^ ^ <i_fcj Mil (j^LJlj jjl_xJI 
jUi ±iJ-^ (>^ tf^ <(Ua^l) JiiJI 

-S^F jAS "> (3^J^ L>^ J II ~1 Mll,l jl l-lll 

^,A iuuaJI ^^! (T) ^IjJJVI J^LjLa 
IJA (jl_9 o"l jsij J.j_i!i Ji-i^ljil ^ji 

ijjSj SjjJJI jLjj jLs t^-lLllLj 
iu =.|yirms X 1.8 =2.54 

js_sj J< ■■■" ^ injjj2.5 Irms. 

d.j li iCix^l^l ^ j^m i(o^\ 

jjLiii j,r\ jll SjjIj jLu jSji iO^ 

.Lk 

iLi^Lij^^l CiL^j-^l SI\S jLi <Sj^ 

Cy'/.A' ^^l/O' l_ia.JjAJ) jl—iill 
.JKxJI ^1 ^d^^^l Jit im"i »jj jLu 

^jJI jl 1-^1 111 Mil d—lj 



JiffJ '^^ 



J^.5^ 



-JsLJUl 



SjJJ JjV ^Ix iLlt^LJ t-s ° I^J^ 

.SjiUI 

jA&J lj-£ lo IS < J— l^VI I 11 Mlllj 
ija J" -'a < Ijj^ J .".r.-. ~. ...vfl CiVL:^l 
j' .' "' f VI ts-s j-i-ai (jl t^jjj_iAJI 

S^lj jl U Jxai jL^ ^fiC. i>j_1jIj 

V AJ! ^ylt . Sj_Slj jlsLaJ J in sll 
.jinsll S^lj jLu 



(jl (jj J ■si "ill t-i^ s (_f jjj_iAJI (jj (jjSj 4Jl_s <5jj-s 

• , • V (jj Jsl jiuJ JiiJI I4J ^yill SjiljU SjjaJI JaljLa 
^LsjJI Jj^jJiil J jt Mi'il l CjSj (jj ^j-JjVI .iaJI (jlj 

\ ' (^t) 5j,ia_ll ^ I'l n jjjj (jj SjjJ I 4i»*i"i (jj Jsl (jiuJ 

.^^^ O • JJ£. iLuLj (^-lia 
isjjAll alii J rn"i Ci^l-^l (> (^ot^t II d 1 lilt II ^ 
. (^Ix '^ -^ X_lJjJ '^^ ■ "■ ^ XIaj". ,..» 
jVi i-^ (_gjjj I A II (jj U3^ ''^^ iLijjlaJI dJj Jla ^ 
S^lj jLu &JaiJ S^ljJI Aisls 5jJ^_a (jl (jd J^IUI ia^ 
S^lj jI-lU A-A-^ ^La-i-S j j' ^ "■"■ d.J._A CiLJJ^ jii^^ll 

(jLi <J_iJjUI <Qa^_a (jd LJ^^Li S^ljJI ^Jslj_S LJJ^jJ 
jy^SIV. ~. ,.. j.^ all S^lj jl ■ "■' JJjlXI jLlJUI iLl_^jd 

(jjjIXI jLillI (j/^SITi (j'\\ iLullLiVI l^'iiiis (jc iLCj-uu 
• , • V, (jj Jst (jjij J-S JiiJI SjjIjJ SjJ-ill JjI— t — aj 
»^xa ^j£ iSi~> ill ija J->jXI ajTi Hi~i ja iUL^I o'sl^ Jla 

<0*\ iiij d.J ii d ^i»*ilj— a ^ Sjj ^jt,l Cil^ iiAj_lil 

jLl_lll jl—Sx^l ol__l£. ^1 JJ-SJ ja ^^ ■"■"■" (jl *•• -^ 

*.isijt iLi^ljljl Cilj^ixl 
jUiU 5jjj jyduaSI 

ja (jJ— llj jiii^ll a^lj jl— u CiljLj-^V (_;^VI <i-a- u iJI 
SjjjJLl (3-Lxli SjJS iiUa-U iCJj^l ^Ij^^l /e-iC' u^j^ 
ju Ijl i^J:^ (jl (j^J-1 i^J— llj jLull Jin "it 1,1 (_gj it^^ll 
,_pj|j LuLij-^ iiJjit^^fi S^lj (ja S^lj ^_bli ^J-i,^ 

.Ojji»-i^n (jj^ 

JxAj ij^ 14^ 6j^ S^ljJI ^Ij^ (j^ .<LiJU"i->VI i»j^ 

.SjjjJI jLlU jJJdl j''<'l ■ <Q£ IjA-t-a jx^ ^^l>J jl-u 

&iaa |j^i_a (jd Sjj Y,0 ^ ij<.iXI dJjJ ^JJ—xJI do 1^11 

.SjjIjJI jJalil jj-aiill SjjIj jLu 

jiiiit'ill 

:^VL^ L^Liluil ju ija T,o 4.uiil 

'••■-^ ■ '' ' °" J " 4^L^^ Ij Sjlx (jj^ J n'>^ll S^lj jl-u 

jLu iLjSjj ^ylt (jLij3_^ tij^ JsVI tylt (JejjJ* 6' 

(jl_s ■ J I /-"■ -- 1 1 ciV^I 1j— ujI ^ -j-''-^ J "*"■ ■■■' 

(jj^ nil jljlsVI >i>^1 (^ jfl'i Mil,l jl rill ^Ll^j^ 



L 



V 7" (* ?r / f" TT *Li^>ja-jl Jtjjajjl diLLa-St-a 



:tric 



ij jIj jLu JxAJ JjJLa jLi <S^lj ^li ^J->^J^ 

jLu Jj^ JjJLa jJ-S 5jJ T,0 (JJ ic^' (JJ'S nil ji»->^ll 

<GLi <ji»-i^ll S^lj jl-u J-i-^j (3^ iLi_sLS d t III (jlniAlj 

a^lj jl— u vlaS iix uu jj S^lj ^li alj -^'l ml a^ 

.jLLxJll ija jJ^'\ jj-^>^l 

Aisli JfH ll LljJjJ^ J ■""■ « ■ " ^« . .Ull " j^i^ll jLu * 

Ll^i ^-^-^ 1 (1 dii^d ^3^ aJLa -^ * ^ .>^ J^ iti 1 S >^ljJI 

. Ljjlt-il.l j^^^iAl 



WE 




A-C) 1.8) = j^^ijL_^= imc 

J^ =t 



jjjH.1 jLjjJI «4^jA »ijJJI *^ — Iac 

Iac 

JJjiXI jLljJI AjSji j»-j»-^ A^-"^ — — ^^^- 
gg '(jj Lulls AiiaJ (^1 jjt V 

jl£ .Lull yAi LuXI jLuJI cLlSyd = Id C 

be X 100 



BB 



t^jbdl ji^l Ii^ = BX 



AliaJ (^1 jjt j'^' *^J^ J^J^' -1=^ *^' j! ~ CC 



/ 



/ 



iUuJ jj£. jLuU jjj^l jLuJI <LiS^ ^-^-z. ^^^ ~ DD 



.jn"tiiiM jLuJI 



I 



AC 



(^jjLj^iJI (_>u_jiJI c-Jj) (j-jjUUI Jj-ai cQa:^ — ££ 



/ 



ij-ijt, 3U^\ iU-i&llj j-4.A&il Sjilj ^j J^j oljUi C;u.jLi :0/-^ jiSj J&iUI 




A 7r ?* T I f V *^J^->^^^ ^*^J-^^ djLLijt-ai 






ctric 



^ > 



.ji»-i^ll Sj^lj J-i^j jl-u-l 
^LxJI j(; -^ II ^jjJ aUsU ji»-i^II ijih jl— u JjJLa jl 

iC_Aj_a ^1 ^.» ,^~. II ^1 .'.s ~. . <Qj j:^| iLLi l_« LiJI_c 

^1 j-uj1 ^li^ \ T,o ^ ^^M ^^ Ui it\n Sjj.^^ (_gjin< 

jj^iiJ ^m j^l jUiU JjSj'iKjtlj ibjIj-^iJI CjIjI^VI 
l£. jfi ~\^~\\ iusLk CiVI-^^ (^ j1 <^LiJL3 \ Sji, S^ljJI 

. jl^ V SjJl (aj^m ji-lMrt^-^ 



alJ a JJ J m Sll S^lj jl u (_gj) ~i in n ^1 

(_gj it-iS iC—o—l^ ^1 •> ■ A .^".11 "•! ■'■S ~. . 



^'■^ "H ^1— xJI ' (] ^ " Cilj-xj iLsl-^ 
ibjij aJI CjIjI $ a.^1 _ ti-D jjj 

^jj^VI SjiljJI j-"^ j^H^ d j^i'iKiUj 

"■"■«"•) iCx^Lk Ci^l-^ (^ j1 <<LulJ ^ S^ 



d.j.— li 1—^ ir'^>' Jj'-^ '^-^>' ^ 
dlii ^ CiLLiJjlil jLLxi,l jl->lll Cf^ 

fa—i uu (_^U ^11 j^ii-LLJ .Ci^l-^^l 

JJ t-Lj— iXI x'\tnn djgnulj—i ajjj:^ 

^ j>»'tl .^-^ I IS it^ / ^ * 4 Q 1 1 \ ^ A .>i»t l 

(Lii^LSj ] *Q a" * i A a t i,< I A< ( ^j1 . >■» I I 

:Jia <J^:aJLl 
<^LxJI j^l jl£ jQiai jLiUI ■ 
i<l1«Jj d_i y- j.a.uiXI lA^lj-ll jLHil ' 

,.. tUI \% tj ^jJI j^ ''■'■ J I *"1 
<Jj-> fill 

x_ij 3j 7-1 ~ °* x_la^l ^-^J I 

7u^j_a ^ I " < 1 nJI ..S^IjJI 

(t) (3^1 (^ ^^-bjUl JL^I J 

IT* d.j ii 4 a i^lj a jj 

(> (\£) ( 3 ->l 1 ,1 fjS Q r,\ ll ,lj 
.JjJJI 1^ 
'^ *** ^"jjfl^** ^ iJ ajJI ^'** rt II • -^ j" 

'!"■ »*l jl->^l il^— ^ iLa—iS U^^ U'-' 
djj^lj ,SaA^ ".II xJiLuaJI Laj^i:^ i^UI 

IV 1 (J <(liriliri jj iCLAiXI a-i^l (jd 

. ^ T,o < ^ • : ^^j J jjVI l a"''' '^ 3 i>iJI 

<ir<o- <!• <r^,o .To .T> .M 



A. A. 7 iLus" <Ci1 _k. ij^l (^jLxJI jLillI kiu^^ (3^^-> 

j^l^ .^.^J^ .^^ VdlLuJ—d J < '"■ * 1^1^^ j^^^ L5^'j 1* *"*ll 

J ilf Ciiii'i La (_gj < Ti V ^jl>^l ^'— ^j>^ (^ ^>^'-iJ u 

. " (^'n t.l »JJll iCix^ljJ 

iuj Tujl^l '^ '' J " 7 * *'"' **' jLlUI Cf^ '-'' ''*^~"' (jj 

l^^^lj .<L-l£j_iJI '^t^--** ■»•" '^"' iCl^j^ .iJ£ I A . . i^" 
'^i ' ' « ~ " ~ .".latl Jf jA-^t |_£.j.u^ jJ^VI j' ' ~" jTn 1,1 

.jjjjt 1 • • ^ tr"-*-" "'07* ** tf Ji^ u^'j^VI 
"•I °i "• < Cilj ^ ''',\ M 3^LiXlj <L-i£,LJlu3JI 3^0X1 ^^ 
^Ijj ■'1'^" ■■' LJLi^l j^VI Loilalj ja ^bJL-xJI JU^VI 
Cilj 4_i£.j_ill Cilt-i'til ^ I— «1 .J I ifil r^ * ijti-« ililj 
j^ ^LxJI J-4^1 CiKi Ml (^jij ,_^l p-> rAII jIj^VI 
Cilj S^ljJI ^lj_s 01 aSj d.j li d 4 ..-iIjJlI ,ri4'ii.-i 

T o • • .J 1 1 n] M • • .jJ-u1 \ T o • .J 1 1 n1 A ' ' Cil Ti^tl 

)j|ajj 4-1 ujLj^ ,'*.r.'.5A I ^'.f l£ )A±dl 1 * * * Q .J i±a\ 

n 1 Ml 4 "illj Ji.^ 41 I S^ljJI ^lj_Sj .CiVj "til J^J 
.nJI .. JjxAjjJI j^yjfcjn-^ n jljj^lj 
IjAi^JiXI J-4^1 / ^l-x-ll J -^ 1 1 ib-CjiJI Cilh->t,l ^ 
j_yi|j_ij| jUi (^j (j-iSl yi) J^s^^ ^ylt (^>*-^^ t?^' 
^Q4d ■*! 4-^". '■■! aI— £ J^ I ti \ aHj . jJAdI 1 O jd JSl jLljLd 

j1^ Cilj () "1 ±1^IJ jd iC_£,jd.^^_A ^ 1 LS-"—^ 'H—^ 

xJsU j£ 1 .1 ,y^ ~.SI jj^l J' ' ■ < (j(i ""^n —rVji—a iCLiJjj 
.<Culijj J^aJLI ^ ^i'S-."ill Sj^IjJI 



l_Cjj_i jJ-Syi jlj-^iU (3^1 it-ill ijiiJll j! 
.jJAfll 1 • • ^ (j-ll-»-ll -i^^l 



L 



» 7" (* ?r / f" TT *Li^>ja-jl Jtjjajjl diLLa-St-a 



:tric 



ijfi^ ^Ji .Jfi ^11 jlsl 9 ^1 "i ^1, jJaaJI 

li'^^' jl-rH ?^ jj"-^ ts^ J^J^^ 
dlj() ml,l » it-i'i Ml ~i V ij^l Sir:i ->"il.l 

Cilj fT Til ^1,1 fja A 1 ^iljj Cilj— ^J ^flc 



ij^j j1 I 1-^ 1 Jj^l aJsLs ^I~i4 fi jli <IJ4^ t-iN-^ n ^ 

4 tn (111 a 1 A L^ilj J-^-^ Q * -'•* * '>- * ' *...r*A J< .'■'. t I 't'«5 A 

i^UI Jt-it II jLiU iLujjJll -■! .J ". ...ti j^ i^Lla Ci^l^jj 
(jS^ »Jaa jLjj |_jj1 (iUja_JLa (jitalj^) ( ^ht'i ^] i, i-^ I 

•t^JLaJI J^^l Cilj () i »->t 

a-i-ill |-k I iU "iILj Cilj (;i«^ U aj£j tiLLijIaJI aj-^ 

Sjjia (3_a j^itl 63^ LT^'i JJaaJI jLiJ-1 isiijjJll 



WE 



. " (_;j.uiiJI jj^^jlll " 1^ JL^I d-i^ 

_A I4J is'-^-^ 15-^' jl'i ■»l.l jl-LlJI jU^ jl 

djlj-^tjl CaL^jJ (jAil lu] ^^i£. ^ *'* * ^ d.J 

»lj^VI ^ ^ lM mil «.|j ^ dt-ii '>1,| 

jja^l nJauLu q£. CiIxI_^jI Si£-^ 4Jdlxi,l 
jLa i^L-iJIjJ .j-i-a \" ' ^^ JJ^ V 

JJj 1 "1 II ^gii. J fl "1 ■»"! ,,s-jJI Cllj— ^^1 

^|j_jj| J^ ->||j c|_»_li,VI-J ^y»_l_jisJI 

I j I . t .T,". Aj Ijl l^jljj^ ^i-^jJ * °"'j""" 

^I^ILuil r^ 1^ jLLxXI ilA^I jl-LiJI >^ 
(jt jia ^ • • • j^jJt JJJJ CiLtlijjl SiC j1 
1-1-^ 1 OVI^^I 0^ J^— a ^ .J 'I ill nisuLU 
JsH iCu^ l_^lia£.l ij'l idj^m ijLJ^ (j.^4-^ 

(lEC 76-2). 

i^ia ^ II jiLc J^iti 1 ,_,i^ <Gli .(_gj iii^ll 
Cil '•^L^^ i\.\^ "mil J. J.— A o^J— a ^^_l£ 
>xiLljl ) 7rl^ im1 ^.^Lui.d djLlja '^ ' ...a.^. 

j-i^jjji cuj 4j^ ^jLij yt j^jj^i jj^^xUi 

.fl^l jjjjj ^i'jJ j>^?^ ajL^j 



j>t £l-92jVlj a^?-^l Sjlj^l ^jJ j-eSt3 

'^j fl ^ yi 'i' °l<l ■! " »'l jl 1-UI -"■I'-'-S '• "1' ^" jUJ 

(_gjin^ll JJJ^I JJd:^ f^i 'j'-'^ 4laL^I ^Li^Li^^^^l 
Sjlj-J^l ^—^j^ ^j-^ 1-^ rj " '"M Ciljl— 1^1 iUaxul^ 



C)i*— i-oljAI ^^ 5jj jJUl (^Ij) I R (jt <L^lJJIj 

I 4K"ill 111 Mil SjJjiil SjljiJI ^yJI a-sLuoVLj '(jijVLj 



IjjJI Ciljl— illl J lii "11 J ^ 4 II J 



-iJaLJUl 



CiiUKJI ijS JjLsJI J_SljSj ^1 ..CiV^aJLIj CiL-SjaJll 

^ j>^ l-^"*l| JjJLd ^^l£. ^— ujLujI J^ I ti 1 ' ^^j" * '■' ^^ "*• 1 1 
An \t/^ CjIjLij jIj— «! (jS^J Jl-iil Jii III [c-lt .5jlj:aJI 
<La.jJ f^jjJ (jt (JJJ CilijiijiJ <LiSLjj4iJI CiLaUl JiLa. 

iC^ aj_d -"* * * '*" ^1 ^UsLlu u idJj Q -"*lal 11 a^ Sjl >^ 

Sjl^;:^l ija (j(-il->~ill ^_k. Jaxj d^^^l JJa£. ^I J->,>^ 

LiJj ^1 (^jjj jl o^^-* ir^' ^U-iiJI (jd J^l 4_1jLj iiua 

.dja^l 3ljia.lj J>JI 



'ii(j""'H Sjj^jli^ ^.LC^I ik^Li 



LOjVI Ci^ 1 mj-Ulj (jAjji_jJI (jl 
iLJULi ibLi£. jl ■ It-"' • iuljUl Cilj— xJ. 

^<lj". ,..A iu^Luu 31* "■ ■ LdjS A it-iLk 

J ms i^jj.^^ J^LA jA4-> "1I.I j(; -^ II 

liUall d iii^jVI Ci^ im^_lil ^ ^^Ij 

.^UJI .i^l 



t^jjj jl jiaj (jJIjlII J^I ialaJl ^ji *f^jVI pUa^VI jl 
■(jri4-»'it,l .!(; -^ II CiLu^jj j^ ojil^~» j(; -^ CiLijImfi ^1 
^gl^ jdaLxJIj) (jri4 ^'iM j(j-^ll (_^Sl() "mm ^l—a^ j^^->J 
:(3->j^ j£ jti'tll dJj jj ^4.i£.jiJI 4h^l,l JjJluu 
<^LxJI ..l^-^ ,_,a^jVI Ua:^l CiljLu ijjii jd ,x^l ■ 
(Jul (Jl <Li£,^l dN->nll iC—LuSjVI AjjliXI (jALk ■ 



(jJLjJI J^-^I A_4laJl (ji 4j_ii>j'^l pllai.yi j! 
iS^ »jJ-lai>. J^ Cil_i j"i iii fi (jJI (^Jp jl (jiaj 

^ ti ^ ^ j^^-ij J--Q "-''II J— ^ ^1 -"'I ' ' <j" 

JjJLuu (^ jdj|jdlj)(jiikJil J^l ^jSJfLuia 
:(3Jjl9 (j£ ji3i:LII dJj (jj ^iLi£jiJI Jt-i->U 
i(jJL>JI .i|j-\ll ijJ^jbri UuJI jLu adui (jj .1^1 ■ 
JLi£.j_ill 4h-. nil A.LLOj'H j-ajllXI (j^ii^ ■ 
■ ^''< ^ ^ SiAj^ ^ji ^1 

4h->l.Lj .1 (] -^ II u-3 (^jl_uu i^Jjls (3-^ ■ 

_^ ■i'll(;"iiiiM oLu^jj ^j A.if.^1 




'* T- ?* T I f V 4j^ >^' ^^^J-'^I ' " ' ' 1^ *- AJ 



ctric 



S. — sl_Sj (J A ^ ^'i 1 ,1 J_j — aJI jjis f •.< A ^ ^ilj jji_i l_ajlt ,a(_c JiAj j-' ^ " ■■■*' jja 

jij-ajj .jjj-JiiJVl j-4-^ 3j-s ^yJi ^^^1 jjj:is_ivi t> ^yJit j^ SjjU 4-flji7,<;i.i ai^s^i 

jA4 ^ "1I.I J (] 'ill &-ij^_j ci^l-^ 

.jA4->"il,l j(;-^ II jjL^I J.La^l jAjj'LU 
Jill ib-CjiJI dh-»U ij-A iL^jLkJI 

• " ■ aij 1^11 ^ A I SijJI A oPi'iVl |_y9 5jl_t silj^VI lilj aij 
^^ Cil— 1 — "-SjJ ^! Ijjl J-4 — aJI 3j-* 

J.^4->"ll.l J()-^ II JjI ->1,I JxA^I jAjjIj JJjJ^I ^JJ^jJ 

^ (ffJ! 5 jLi^l (3 < I'l I la^ .(jt'Slj) "iiiitl .... . . , „. 

..^ .^^Uy^jL^li^^J*^! ■ " .^jijl 4j=>^l ^ 1.^ 

t> *:.t j_i_c .j^-^i 3j— 9 (juii j^ ^^^, _^^, jjj-iiJ! juaiJ 5^K«! d^>i V ^'1 

j^\ Cf^ J>^l jL_^l J.4_L^I _,^LAIj3 ■.-.:> -.1 0^4 ^-.tl j_j^l jj^JiiJI (> ^US 

.4jjSj3 (> p.^ j1 JjliJ (^jVlj j^i ^Qi:, ^ (SjjJai>. ^UUI ^ (jji3 ^1) jj^l 

jUsL^VI ij-a J-^ ts-ljVI 5ii=>iJI t*-^jVI UaaJI jLu 

y" Ji-9^1 J«-^l 3j-iJ a^i-^l^l jil_t Ji^ j3S_4j ^jVl UaiJI jl_a CiLj -. M, (jl 

l_5ji>jVI UaiJI CjIjL-u 5j^ o-aLA -•! -j"- ■■H dlij (fj^ l^ia ' ^ " jiij jsJ La) l^iJijlia 

ajj (3e-aaJ (j^i -ts-ll-*-!' ^ M •>" CiljUUI aUi Jla .jjiaJI iLuiHj jiri S Sjil^ iUoLiJI 

^LjlII j ()-^ I I jiLJaJ jAjjLJIj SjLt iuj_s ^Jl aj^^ (jj x^JL-im (y-ojt jjjjSJI JiLi, SjUl 

jl£ Ci^LtUa j1 Cil-ajLij Alaxul^ ts^jVI) " ■ J'.-" t5-^jVI " -J i5i*ii I nj 4 AjlL^j^ 

i,\~\ \/\ XCi^taJ, A \n -.Ml iaUUI . ,, ..,,... ._,^,, , ,, 

. ;; . . -(j^^ -i*^ 3j^ -^ '-^fV^^' tH'j'^' " (Jif; 

. . " . . , . ." . . . ^ thi is^J '^^=^ j"-" 6M J^' J-iJ-^ tyic 

^ajS ' ■ --^ 'I I J "I '-^ ■ ■■' ••<^~ •■■• 

J <.T.. I •■ ^Udl J^alil J_^l ^ ^J^-^ ^'^) ^>5^ "^^^ ^^^' ^ ^ -^-^^ 

Jj.iJI o^ -•(} 7-:' jii dJiJ .jiLJi •'^i^ « " ' t^! ^-^^e- t^Jf-- ?j' ' '* t^ (J^^i*^ 

.iUlLUI iCiijJaJI ^•■•"■1 ij_CjiJI dt-i-.l,Lj lJj mi's 1,1 (jjjLil iLsLS ^jt j-oljJJsLj 

iCjjLuiia jAij'LLJI *Jjij3 (jl ±jAa. jln^j^ ^ ^ (u^ujt^l ''■-=>« ■■ Jj-aia) " isuljJia " 

Jia3 HIa -. M,l ,l jij_a j^ J^^l ^^ Jj_^^ jt) Ji^ ^ ^J jjjiiJL dJj J.^ 

t 1^-^ M ^ II /A ^ £<1 - * «* « II '-^ ,VI 

-' "^^ ^-^ - - • '^ -^ V •'"■•■■^ ,<LitjiJI iUaaJll iLu^jt -•^" OiU^JJ H < . .7. 

(jAjjIjJI iLu^jJ JjxAJJ jU ^IS (jjl 

tJJJj_lll IjjS (jl 1-11 -> (jtlaLsJI ^j-is. jJa:^ JLla (jjij 
J, A a^'.A <Cfljl < n (_^j JxAJdJ OJii 

jl &XI ^1—^ X-S 1 <U_S olj M 'II iC 1^ ■■■"• '• ^1^.1^ JS IM I 

a h -.1,1 (^ t5-u3jVi ..1 h 411 ^^! -^ c-j - r^ -«-T" t>j . L>— :; 

Aj_CjiJI aia^l (^ ^4 4^-.l,l J_J^I (Ji^O Jj^' 'ifHI 5j" 

' '"a """' ■' '^^?^j^ (^ i-^' ( 3'*"'""" ' a 7" 3j-s js^uLj iij^jLii ^ '<■■■" (> j^ai^ j-^jj 

C^ .U^j\2 (jjj (jjjiwVl ^l^ £^* ^jJi j^i_^| jj^ ^^ (^^) JS-JI ^ ^^.^ .Jj^HI 

J- t^ • J (jAiiJiil j__^I/(^IjlJI j^l J^aJL tjAiiJiil j^l 

LiL^a 4 t-i iiil^ (^1 ,^j_iijVI Ua-JJI 

iLitjiJI dh->fill ijj^jVI jjjjilVLi j^Vl ^A Jjxajj 

T / V tyt jiJI jiill ill^ t^ >(j>U,jllJ 



L 



'' ?^ ^ 7^ I f 7^ 4_i£,>jiJl x_jjajjl diLLa-St-a 



:tric 



JaaJI j^ dt-i -Ml (jjSj iULiJI uJA ^^ 

jjj^jVI JJjjiJVI ii-ajli-a jAii, ■ 
SjJiiJ ■? ■ ■■I ■ Sll J^ .all jjL^ 




^ji Cilj I'llj "iiiiU ti n Sjj ^1 JjLaJkl Jxa^l J I mjjj 

ji^jji ^^ jt^jj y, US (r-rni d.j-aTN ( o^jiiJi 

jU_A uaj x^ ajUcTN aUaJ iajjj_ij V,— ^ J<; nr 1 1 H) 

^f. jjUJ^I Jxo^I (jAjj'G <Lii uj JJ A la ip'^i O^j'^ 

** "i' -^ f-L^y—i JS JJ£J (j'^° ^ '" ' C ^ ' ifj-'^ ^^ 

fljjl ->lil Ci^UksjJ;! SSj—lu ijt Jljjl (jSuj .I'llj "i III nil 

l£ l^Iu JS jAj jG ^uj Lf^lj '^^-^J— ^ cQ^i^^ ^ cQxxiXI 

tUa^l jAjjIj ^I 4_sUsVI-i < JS mTi J'jI ■■' ""■ alii inn 

j,AaA.".A iUjIi^ Ijj Ij^ ^L&i Uusj] IjjjjSJI <cU£^I 

^ji Cilj CiU-iSj-Ulj i^jo^jVI itr^ II CiljUj iCLJjj jl 

iUa:&.ail iUjU^I j-^"^'-" jAjjlUlj (^jUu-lLI 'J -^ " 

ajUj CiV.i>-X-a ^ j->^ (jA^-^ ^1 U ln■^ (^jjli <Li£.jiJI 

JiLi, tj-tijt ^^! -jjJaJI Jj-»-l JJJ^I jUj^Vlj .i^^l 

.uiUl Lij4-a^l ^^LxJI J^^-U tj-'^jVI Ua^l 

^UJI < fl •;.ll cf^jVI UaaJI jl_u jjj-^ 

^jiJI Jh-.rtll ^jVI ^jIaXIj 

(jAjji_jll j^'\ Ualiaj V.^:^ JS iti II ^ ^ j>-u^l fu^^ 
.&.ulj 3'^^ 15-^ aJ''>~iMi I 
,>ll^ ",..tl ^j^LjjLi ^ * * < 1" ^111 aUsu ^ *"'-^" '■■■ 
J'S 1 M~i (S \ f j-aJI <it-i->il ,,;-<^j1 (j£' &ij m 4 n i^j) 
3jS (j1 (> jsi.j-11 t^ Ail (^^1»J liAj - JJ <il l ts-^jVI 

-^yJI-jjiaJI J_}t ^ylt fjl-4^! ii^MM ijl JjaJJil .i^^l 

(J^jl- t^!~jj^l Jj-t jl V! "'lip """tl Cilj-sU jjJa 
.^(J-^ II ^ SjUj ^1 ;j^jtTiiii It in-^ iQMUl j\^yj 



^ 




{•^/ t^^-j-^'' 5i3>^' oLkjt* 






ctric 



RS_li 



da^jj_aj 



B J A CiVLa-ll 



E 





- RS 



Uw - Uo ° ^C ^^^' 



RS < 



Im 



HV LV 



HV LV 



iljjLi ,ji_ail ^^LaJI jjjJUI JiaJ j_^ =Uw 

.i'll()"wril.l CiLij^jj jJ£, jA4->'il.l j(;-^ II 

;il I I ■SjJ JJ£. jjis ^1 J-il -> fi J (] -^ =Uo 

.ai^imii 

.^pU 0^ (j-^jVI UaiJI jUU iajS j^J^l =Im 





— Rs 



-Rs 



D 



RS 



Uws - U 
Im 



FjE cVLaJI 



HV 



LV 



J()-^ll CiIjjlX (^jLa_1I Jjjlll Jo:^ J^ =UWS 
fjlaj) <L.i£j_ill Cilt-i^U ^ (jA4 ^'il.l 

aj_^ ^-aj Mi<: 1.1 4li.o^l f-lj-^VI (jV 

.(RsJiLi, (jj iUojJj (jj^ CiljJLil 
<Ll_£,^l Jt-l-»l,l ,xl£. j^ jjl jjL^^ J ()-^ = U 
-jjls j_j — a. j^SJj ,TT (jilii) jiliiU 

IT. (j^) jiimj jjjs -^^! 

.^jJLt j^ tj-^jVI UaiJI jLuJ iaas ^-<^1 = Im 




TT(S) 



— Rg — Rn 



i 



.^^ 


HV 


LV 




, 1 




■vw>. 




a '^ 




1 














1 

IT(S) • ' ' 

_ _L ' — 


11,, 



~ RS ~ Rn 



aijjiiii iiius^i f-l^Vi) ijA^^'iU J, o-^ii cilj iUiu^i ct'^LLa^\ (j-ojpF jE ciVi^i ^^^ 

J^^l Cilj-Xd jLa dJll <<Li-£^l dh-.l,l (jAjjIj ^jJa^ J^Lk ^ iLi_£.jiJI dh-.l,l ^ ((Uajj^l 

.^IJJI j|j-^ll i« iA-^"i ^1 ^ (iaai) S-iS-jki^ dN->fill (jA^^'itl 



J^Lk ^ iL^j^ 'i] * '^ ^ Jj^ ^" j-^^^'.n tQ -^ II .::,|j jjL^i icia^ dJj^j <iLi£^l iClaj^l jJ£ j-^^^'**' *i] -^ "j ^l-^l *Q -^ " Cilj <Ca J imS 1.1 <lL^^I »I^VI jl (^^J^(N^) 

.iUCjill ah-»l.l (jjjli^l) 't^S ^Uaj 
.4_l£jAJI iCIaj^l jAjjUi -l^S j_uLi iC^lala ^jLk J'^^''^ J^ I ti 1 iL^j^ Jj^ ^ It j-^a^ Ml ^^ -^ II Cllj J-lL^I iCla^ j1 ^''•"(^) 
.iiaiUJI jj jAikUl J^jiJI jiUill ^^ninVI jjJa - (^! - iiLiJ J^ 1.5 Uo '■•■' > (^11 d J_4l.5 Uo + 750v iUjS ^^ht'iUwS jUw 

tf^ j^jVI (^1 .^uaJUl SjSIj Jli£ f\^] it^LuJI (^il-oi^ ?E/tE ^J^* ^'^^^l -^I^^ J^J^ iUjlL^ ^^1 :V/^ J&iUI 

.ana^ j^jU jOiU ^LaJI a^l sIjla 



L 



11 7" (*?r/f'7r *Li^>ja-jl Jtjjajjl diLLa-St-a 



:tric 



ji>jj*G di_ui ^ (jijl > • • • (^Ij-^) 
Cil ajl S t.l dJj P jj jU Ijl .JjL 

j-l^" iUiVl CjUia,ia,l 

^ • ■■ '■" ■ " A nW f " jj-^ '•' ^H 

i3:;j-^ i> ' — f? J^^* — ^' ts-^J^ 
i>j (I J ^ Sj—i i ir<\ CiL-Sjl xJllj 

< *"1" i.< A . f1 < i t ,"4^^ i t d l^ i.i t * * m a** ^"t I.. 

*/l 'v It ^ aLujid ."^V ■ ^ aXt 

^ I <; ali a JJI J.a. t -1 ^1 ijlj—la J< i ti i 
' ■' -^ " jAjj'G iijl_a_« JJ^J 4JL_^ 

SjLlJ Clljl— j— ^1 (jj^ Cl^l 't II dli 
jALAJil J_j — aJI J^ ^^ J a -^11 

jLi CiVI^I o^ 1^-^ • J '>i> CiLaj-ujjJI 

jAjjIj allA 'il ^l_xJI J_j ^1 3j-^ 

jjiaJI ^Js. J_A_X-i <L-i_£.j ill <it-i->l,l 

^yltj j-aa — aJil j_^ — aJJ Jj-o — aJil 
:«jjL^I Ci^U^^I 
J (;-^ll Cil-iU ^ 4_sjLxi,l J^LA ■ 
(jlj^ (juj Jj — a—all ^jAa — iltl 

'J,^l 

Ci^l i-A^I iju 4 sjI—jlLI J^I ^ g 

iLi£ tiJI ^i^--*t ^ ' O"^ " J .jl ...~.A 

J () -^ II A->jjJ Ci^l— S ^jJs |>JJ 

iUsLaJLI ij—a iL^^jl—^kJI j.^a ^'■*' 

< 4.l£,jiJI 



,jj| cil") I (;ll ij^i^l I (] "i'lM ,_^l til Ifitll ju_ill 

jjjjj iUtaJl ^yS t^J-ijVI Ua^l jLiU ^jJ^VI .ia-ll ■ 
^ji£, Ja^^ iCJa-LLAJll <U_laJVl j1 <(^jlxJI isLkJI 
<jJi«1 T''yt> (^jj.ij1 1^1 -»'i JjLS J 
CiaJ iuJaJVl tji (j^jVI UstiJI jUU ^5J^Vl .i^l ■ 

. jAXdl \ • • • A llt^j^l 

dh->t,l ^ ,^j.^jVI iLajlia 4^_iiJ |cj.asVI OaJI JJdaJU 
J (] ^^ 1 1 Jn ->"ill J-4^ jjL^aJ AM. jl fiinl <<£_!£, j_ill 



RS = 



Uw-Uo 
Im 



in ohms 



■ i'll()"lMll,l iCjjijJJ Sj^V (jl^J *) Lf -Ail J j"^^ 

1.5Uo + 750V = 

jj^jj JJt (CiJj-ilLj) JjLaJ,l ^Jl jjJaJI J-^ = Uo 
.i'll()"iiMnll (jnS-^'iU Jt^-\ II SjjJ 

jiUii ^^ Ls-^j'^' i t-i-MI jL^i-^ (y^^VI J-^»-ll = Im 

.(j^Vl^) ^UJI j^l 

^^.luLj L^^^JLd alt^Ml (j^jG ^ QJu Ix^ dOib ^1 La^ 
^^ Mj_d <Ljj ajjL^ I vdl ^ * j *"*M ^ * J I J -^ "*'■■> (J 4^ if"^ 

d—ild ^4^ tdjLX Jj **- -^ <(J^J^_d J * ^ jJ—L^^^ ^ 

•(M^'" ^ ) 

(^ ts-^jVI J>-»-l jLj-^^"! >ij^ u^ CiVI-^>-ll oiA (^ 
Cili-lXI (jj 1() \iJVi j>^ ^1 (j.^4 ^M.l j() -^ II ^IjJ 

^j j] j4 rn Ua:k jLu (3-^>^ i«— '! (^JJ) ' "I <bj "ill II 

3'* ' ^j-ujLlXI Ci^jJI "■ ^ LiJLLi j <" ■ iLia^—A iu_is 

.^iii-o^i juti >l>^!J *jjjsL«i.i Sjiui 



WE 




14?;- ^ "T / f Z *^^J-^' ^-djj-^' CjUa-rt-Oj 






E 



ctric 



^ oj Tn 1.1 j\^-\ II 3j-^ Sj^lis jl .iUL^ J£ ^ 'Jj^l (^ jl->^l ^^^-u^ CiljLuia ^^ ■ 

(^jJI (j) a.xu ill ^ Sjj Sji,l dJj iLi£.^l Jl^-»l,l jAjj'G j-uIj JsN'ifi Vj^ *^\^\ ^ 

4 aj 1^1 J uo iLiL_i^l J j' '■"■ ■ ^ji JJi£ U^j'^'j Ci^U^jJll iju jiUaJ CiLs^Lxx J.:^ljjj 

jj_£, jxLa^CUl (3-*^^ L>^ 4_ijLi^^4^I ^ — S^%£. Cilj j^ LJjJUl iju Cil-X.uljJll) ^^^1^ J^^ 

jj^A^ (1^,9 ^ (j* *'* * * a lH'j-^ J 11^ ftj aHj ■^* *^ - *Q ^ ** ^ t till ftj ri iii^n ^^ i"Mt ^ &^ 

fja f-^ ijLi J-^lj CiSj ^ U () ml. .CiLajHu ^lj^^-uu jLuLa) ^jljUl ^_l£ i <i\'\n j£ 

JL^ ^Li jj^ VI I i-^ I p Mi-^ II f-\y^'\ (jALAlXI j () -^ II JjI_£ Cil— Sjl_ t _a jl_s iil—c JS in i 

(ji C»— Ij S O • ^j_k. Jlj ^Vl (>« <j 1 "<< 1 jjSI (jjSj (j^jSU d 1 1'Sj-UI J^Luil CiljJiiajJ 

^ cJj-s To j1 <i sL^I ci^l-^^l k^ 6^ J 1 is I ^^aj^I i^^jSU JjaJI cil-sjl-x^ uJ^J 

.*jJa^l CiVl^l ^^-.1.1 (^ SjliOil (Cilj-JialjL^I) Jee'-^^? *-^LiJI 
(jtll'lfl JJJ:^ JJ£ jj^l l>^J-' ' '> ' (^ j(jt^~l J()-^ II ^ Clljl^^^l pPS< fl j1 1-1 1-> I <<Ll£.jiJI 
^ jL^I jIj^VI I ^l^^"il J()-^ II ^jS d^L-ujI Cilj-iJJUj J J ->l,l jlj^ iju- 1 iLi_£.j_ill Jt-i-»l,l 

(_jjj|j (j^jVI ^iaxu j^it j(;-^ II f^jS ^ji j^^l 3j^ lt* ^-^^fj^' 6^ ts— '^'^ .(jA4^"il,l j(;-^ II 

J (i7» II 3ij-S" ^J^j 15^! t^jJ:? J-^ iUiAa ibl 2^jVl (j^ JS im"i jj (>'Sl()"iMil,l C)Lj— iSjj 

(jAjjlULi oji (3_£. j'«"" j^Vl Ij^ .LiJLuj Ljj^j LoS i^l-x-ll 'fl^- " 

^j 4_ijjj aJI J-jlj 3-1—1 (j^Vl j-iL^I iUa^ Cut— S »lj.uj JT jAjjlUI -"■Vj^ " iCiLS 

•(^— ^) 3'* **'*i V^ ts^J^' '-'J '' J(; 7» II ajLjj c>a J^l jl (]•>' I j"'j"'jj '-^'Aijjjj 

jjUai fiixX Lj^I-S ^^L^^I jj-i-xj* ^jJ^jVI tyJI S^Ua jjLU,I iOaai Jxa^ LilAIi jijituj 

.1.1^^ ejlio ^ tyJliibj 't<;>Vl ^^^^ j^i ^^^^^ ^^i^ j^( ^ SjIj^i ^jia (^i 

.jA4->'il,l jt^-\ II 
jj,AaJI dLiA -uiL-cl 5jjSit,l CiVI-aia.VI tj-ll *sL^VL> 
<J (j-^ II ^ji *jLjjJ' I— S-? iiOaJ ^ylll (_f j-AVl 3j^' 6^ 

I aJJ£.j dUjJ ^1 jjLj ,_jj^jVI 1h''> II (3-a f JJ-II llii 

A\^ ml ftj d-il£ ' *1%" Ha dal ,M"<t Vij Ld ^L^ j-uj ■^* *^ * 

CilJ ^-JJ-Sj3 1^ >^JJ SjiljJI jJal_aJ ^^L-aiUI jJaaJI 

.(jLd^^Ld g-1 'ti'il a A 1 A . >^"* 
^UK J n"i t"i J()-^ll 3j-^ ^>^'->j Ci^l-^ ^ iCaXuJI jl 
J^ itf I SSljA^ '(]-^ H tLljl m'ifl ^JsLla JJ^J '^J^ fc^ 

^jlx ^ «...l^'* Ci^^ 1^ aj ^ "'I ^ "^H <Ul ujI a ^< * "■ 

iLiii a iLijVj-4 jl ■ .^ a _.JI ajj^^-a^ Sl!Li\jJJ—a 



L 



l^TT ^ 7^ / f "T *^-i^>^' ^*t!J3-'-^' *^Lla-2t-a 



"trie 



^LJI A^-yW iCftlLUI ^OaJI Ci'^uu^y Y/ \ 




jj&A Ja^ Ha^ :A-^ J&uSJI 



J^ ^1 JaJLj ^LULij < jjii-itl J I'tl'i'i 
... jlj^VI ^ iy 6^ dill i I ti'i CiljjLla 

iC-fll—xJI ibj-i-lLl iL-i—usjVI Ci^^Kil 



.iLuVl ^Jxlll 
JjiXI Ja^l £a^ 

<C£,j^la a<ijki S^lj dl^iiil^ iLi£,jiJI iila^l ibjJLj juj 

4—^^ l| ^Lx_l| J(] ■-» II iUj^ J^^J i^^ i^l— t J^-^ 

iLil^j jAI inn x^ J^^l vla^/ Jxoi T'lii^ /flc (_^j""-" 
^ nj.^j_« ^ I n < ijAjjIj fujl_a_aj ^Ij-UI ^fi£ 

.(A-^) Ji^l 
(jt Ojl I f <i 1 f j-ill <it-i-»l,l (jjSJi jUasVI (J-s^ (j^ 
J(; -^ II ^Ij^ 4_£,jjj^ UJ-^ >^3-^^ («-^ 1-1 jin Jj -»n 
^LxJI J-4^1 ^J-A ^ f >>JI Ij^ .jali»-\ n Vj ^l-x-ll 
J^^l Cil'i'i ^1. iuijjJI 3^LJ_t,l ^ fjj^ tx^l_u J I "n I 

<bl_s^l Sjo 7>1j (Jit im"iII) Jxa^Ij Ji»-i ^11 Sj^.^1 
^^ic ia^ ^ <Ul_£. p^-»Tij ij^:^l fjs. Sj—LX-i jj^ 

(,^^1 ^^AlaJI £eJ>^* (s>^i^) i>^ 

d 1 1 »-i "in SjLc jj^ (^S Kll 1^ iiii'tjil ^jj_jJI Cilj^J 
(5J_i_a J. j>J jlx^jJl-t J-4^ 1 3 "ij "i jJI (^^AlaJI ^jJI 
^ ■■■"■jll ^Sl-v II K_ijjU| jl ■ .-^5 Ja^" *•. .^ . xiajljj 
JiiJI) iajljiJI t^JM j1 ^y^^l i^alaJI JaliJI jIjUI 

(> (^^ALiJi ts-"jji^i tej>iJi ciid^j ji^jj •(^-?- i^j 

J^l— J-a_a jJt (_gj "i -»'i I (j'lfi JS Jj-Aj 4jjI_^Y ■ 
.SjjIj (jAjjLj ^Liiaj jA:aJI jJaS/ Jj.^ 
l£ (_^j ~^" <i_«L£ 4.il_a^j ^jj.^ iLijL^ J— ^Ij ■ 
iCi—iJjj j1 <(^l^ 'J -^ jAlin nj Jd.^ xJa^ 7-Li_a^ 
^Liijj S^lj xJsLs j1 <J^.^ xJsl_S / j() inn r'-'^ 
.iULi, JS ^^ Sjilj (jAjjIj ^Liia j^ < (J"^) Jj*' 

IjAjjIjJI tl^ uli_aj J^-^ " xJa-S 7Ujl^_a iCsl—^ 

.S^ldil JXAS jLu Jxaj <La^ JjI^Li 



WE 




(» j; / 5i j; ^j^' jij>^' oLkjt* 






ctric 



. [] 



E 






r7 



[] 






I T M I 



I j ■ ° ■■<-«. "II jilj iUsj—ulJVI ClI— 1(_^ ija iLll_^ J^ 

iCjj^l ij* '■■ ^"'j •'— ^ (_yisLkJI S^ljJI xJsl—S <it-iMil^ 

' a I" 'v * * ■■■S 4 ^SI'v II i**«l *l/l ** ^\a ^ *Iq'* JS 

>d3 bod ^J^ J^ ^J-JLj jl^-^ Jaj| )3JI Jx^ 0^ J *"* * 

JS .(>jjtjS (> "it-i->t , jjjjJiJI (jUi-is Jj^J (^^ J^^ 
Sjlx <l_ia •><^"'ll juj iajlj-UI Jj^jx kiljlsl (jx '-^J^ 

• ijjj ^1^^ " iLijJLi I '' J.a.t-1 iauljj iLiJ—iJi jlj ^ 

^Lc ' j ^ 7Ujl_ia Si^^ ^l,» A.", ..I Sjl— £ alj <<Li_£.jS 
^S'-^ II * 'jj ' " Cilj— ^JJ iC—i^L^kJI 'I I" I ^L^l u^—a 






dlljj ljjjj-UI 11a (ju (^ Ml I'ijJI ^1 li 



13J' 



.Ul 



^LiSd 3^^^! i'^ '^"^ ' 'Lt—a jl~S.T, « /> Jj^jJI ^^x^y 
^ii- ^ -laj <I^A£ j1 ^"n ^1 <ajj j£ ^ ia^ >i>^lj J,^>^ 

^1 "° '• fu-^ ' '^ ■ Sj^l I <LijJi_lll j_ai jJ£. .j^VI 

jL^ (_$jJI ^l"i 41.1 ^ic, j") 'lit (3^j-ij <(3lim Jj^jJI 
j1 LjJJ-i A-jl !i-lll IJA »lj ^1 (j^dJ -Vjl (-^^j-^i 4_a 

■> ' '^~ '■■ ■ 7Ujl_iXI 4.^^ ^ &3^' \j—i^ I .< .".I A j". jl 

^J iUlLxJI JI—O^Vl Cllili^ Cllj "•!<■ "■'! ^ iuaLk 

I ()"iij t"i juj (j^lj A-ujj_UI iLx 1J.UJ <L-ujJil ^JsLlLI 

.^LxJI 'fl -^ 'I ^Lix^jl Ci^LiLS iuJaJl <Uaxuljj 



L 



iV 7" (*?r/f'7r *Li^>ja-Ji Jtjjajjl diLLa-St-a 



:tnc 

... • 1 .... V • 11 V 1 "1 T? • ^—••w^ • w •• ** • / 

SjLiVI j»j3 £u_^ (^ ^^^) (»5j JiiJI 

- ^ • ' ' (dialjjjiJI) ^j^l Jjl^t jLui^l I 1IMI1 J_)aJI jLjfJI 

lACT* Lija^VL^ J^^l ^lj-i« ^yJI " " " ■ ■ 

jJlJI Cil mm ^ II I mil 1 i^J -> 1 ^ i^JJIa <7rl-^:^'>ll j1 

iaj_iiS jit Ja_«j ^^jL^i. ^Lj_a_a( - ..... - _^y_.v^ 

^jiljL»_a JJLJ <5jj|jJI *Jal_S jLftl Ijl ^tisLLut ^^ C)Ljjl-t.l (iSljJ iL:aj_jJ jl . J j i n I I 3'^'-^ 

jjij (jl (j^j "' ^ M (>-s -iJJt SjL-tl -tr^jVI tyJI Sj^Ij j^^ *^ s^ili o' 6^ J>-" 

£j.^' 6i^ <>^i '^ ' "' '" " '^^=^' J^ixu, ^^lA_s .Uilj 14^ oU -.11 jLii ^Iki^VI *iA jiliA^ 

TuiJLl lACT 7-'~ a- -> A S. 1 aS . -^ 

(_ . U r-J-^ J < JI,J^5fl jiJita (^ 5j^.uMI Jjl>«JI j/fi jl ijiaj Jliil 

i^Jja-1 jl JjS iC^j—uxll ija ^lia^ Ji»-i4l 

JV.j-. .(jj^Vlj) cJlUI i^iiJI SjUI •^ r^ u uj . . ts- 

jiJ t^iJI g^liaaJI (^ JJaaJI (jjSj jl ( \ l> ^"-^^ -(^ t>l^l tPj*il JJ-^^I tyJI t?1) ty^j'^' 

jijj alACT r-l—jS-a ^I^imIji dJx£i_S ^^1 A— aLt iLSxaj (^J^ jt jiaJ jtiaxujfl iii_jJj ji-S dJj 
Q^Jaii^l p.iL.i»iJ ibj_iUI SjI t'l m l .^^is^l iULi. ^ ^jVI ^5-11 (J^J >iij.l^ 

i' 't?¥^' g^UaaJL ^bj^ ^js Ji^ LjLt iiLb UaiJI jLu jl_uui jl 

^^ixJI jKui-iJI ^ JlaAJI jjSj jl (r 

jl ■ ■" jLuu ' a ■ a^ . ^ tLljIj.^^ 'I-^J>J aj-uj ■■ "■ ■ ■ 
*Jal_S ajiljIACT ^l-jii ^<- "■" 

.^UUIj J^L S^UI ^^' o-^ ^ -L- - cr^! J>Ji c^L-^ -L^b 

3 I - a . uu^ . ^p d_lj ^ylt *Luj ^' '''^^' ^^-" t^ A^Lsyi 5>^VI SjL-t J^ 

j^l iblilll SjIxI iLuKal jSjjIACT Ci-> i A j1 j_Sj .SjjIjJI jJsLs Jj-aL jt jjiL-ail j-^j-ajj 

Uai. ±)JJ^ iULa. ^ !> <;l(;~iml ,l jAaj SjLsLLujI jl CiVI^I JJ ^nt^^H *-iAJliJI ^^k. ^jLiJUl 

^ j^IjUI aiA CA^ CA^ j^j . jiilj -^,^1 ^^^ ^ -^^^^ y^ ^LusJl, Jl. ......1. ^iiUI 

Ctf.j UK .|j;<:l(;-< mil ^ylt jls -j^UJI " ^^^^^^ ' " ^^ • . . "^ 

4_usLAJI ;>(;-.l ■ ■-■/■ Ja_t <5jJj_uiJI "i^^^' ■'=^' t?J>^ Clij-^ (^ 5_ad^l iijlj-ai^l 

iuiiaJJI CiL-tUaaiVI Ciljji'G ^ (j^'j* iP^^ »J^lj jisLS jtlj ^'i m l (3jji3 jt ^jJLaJI J-4^ 

- ((^iiJI SjIxI CiLiiat o^) ibJiUI (_jS jiljjJI J_us1 jit CilNN^tl (3--lt 5jl_cl ^^it J- '■ 

: jmi J^^ ^ylt H/-.M 

5j n"i ml.l S iM I -i^yi <bj t "ill ■ _ 

" ~ ~ SjLtl CiLilaC jj ' ' « ■ 7U.U1J '^ .Ma I". II -.IUUJ.tl aj^ 

i(i(^jljJaJI tijjJaJ Sj^iiiLi 

Cil ] 1 \'G «.j ,, J aVI iJ sL^iJll J-«*^ iJL^ ,ci i*ii-" 

• t^j^l 5^ -- ^.;^-| ^l'-'^) AfiLLJUl CiVjLa^l (>J l4Jaj_uo jiaj iblaj 

(Y jiSj jJouaJI ,(j) J.^iiJI jliil) jJalAJ ^14^1 i^iiJI Jjs (UaiJI jit s^lj^l jj'G Jlj^ 

iUuiijjJI fLij4iJ( AS^ ^ {>. i^'<i ii j jJ=LS* CjVjI a_a iQiU) CiVjI-a-il 4_9lS Jjis J_»j <5j_SljJI 

.(SjLaJI ^ 



lA ^ ^TL I t^Z. '*^->^' Jii>^' iijliut* 



S^ 







ctric 



if-i 



01 RR 02 



fault 



tr^J tJ>^ t5^ J^ -^ 



permanent fault 



2-cycle 2SR 



^ > 



o 




RR 02 










0.4s 








15 to 30s 


A 

fault 


0.3s 





permanent fault 
0.45s 



lACT J5IA j> Aliiij jLLi *^ j^ ^ Jia* -o (^'-^ J^=^ 



01 


RR 02 




SR1 03 














0.4s 


1 5 to 30s 


0.4s 


1 5 to 30s 








SR2 
1 


A 

fault 


0.3s 




T 


A 

Ar'T 





f-^jisj Jas SjLtl = SR / jjj^ J^ Sjl-tl = RR / ^>iia SjSIjJI jJsLs = O 

t^ji,.^! jUiJI = lo / JJaAJI jUi = If / (^jLaJI JaaJI jLu = In 

jjia ^gSU. af^ ^>a ^ ji<->"n Sj^Ij ^l£J ^^rLuLajj^VI JaaII SjIaI oIjj j = ^ ^ / ^ ^j J&^l 

I I'll -^ ija iLiJ_aJI 5jl4il ^yS JI_4iSVI I ij Mil iLi_i-ijVl 



LU (jjSj (jU-^VI t-iitl ^jS I (I'l'Slj <^I..C)i*jLSJI 



C1I-1L4J ^jLJxA ^ J jJi-ll Ciljl 10 "il Lil i-»1 ±ij ^ ij 



^jJsQXI dJj ^ iC—L^Lkj J ^■\\\ SjLij 



iiiUKJI 



^jlxJI ia^l l^—iS J.1AI1 ^1 ^LxJI J ()-^ll jiliaj ^ 
J (j-^ II ajLij jj^ ^Lj^I i»la Jj_a ^ -15-^ j^ JjL^ 

Cilj ul—jj (j^jjj i^^^l—la x^Lb Cilj (*l— ^ J < " ■ ■ 

(jjj'im ^ J nil iNI'it "JjC^ II CiL^^I Cil MiK^'il 
(oj Ml 1 S^ljJI iCijLx_a SjLAjlo J ■ « "■"■ '••■^ ) JjxAjIUI 
^Jl CiibliJI (jjj"ii»-i Jj-t Jl4^! ajL-ij ts^ I <^i MiTi (j1 
aj^l Ljj^jj juj Sjlx .jLi^VI <>—a-i i^J.^-1 i^jil J^l 
^ i^ljx^l CiIjljLa J1« <J()-^ II SjLij (3_a 4-il fi^ II 



L 



'» TT ^ 7^ / f "T *^-i^>^' ^*t!J3-'-^' *^Lla-2t-a 



:tric 



Ca^^l (3—^ ^3^' ' * *^ "" <L&JJ J uj a '•■* ^ -^ f (J 4^ 

■bjpT^ II ^ ±1^;^ ^1 dJj (jc. L^^Ualj l(;sl MnSV 

.ibjlxJI 

l>'Sl()"i Mil,l S^\S |JI CiljIj-aVI Ojlt'iMil H^jjMj (j^jj 
±ij_^ Ijl Lai . JjKJI ^ Ljjt-ittl »j-^l XiS^ Jj-^^-u 
Ua^l jjoajj jijilll CiSjJI jli <(^jJaS ^j_JJ ^^i Ua^l 
4al_^ l£, ^Jj Lad aSJ<i£- CiLfcl Mil jlu ^ <l_^^^U^Ij 
.Ua^l J-i^^ isuL^JI (^UmiII uL^VI tj^ i^Slo "iMiU 
(jjI ibj_ijj| <Lijlj n"iMil CiJL^ IJI <Jlj^VI S_slS j^j 

■ *">- * «GL_fi -* J '* ^ ^j~^ ^' -*j *^*^ * ^ * * ^ J "* * * I *j3j^ 



^LJI afaJI cil£^ ^ oAj (>£ (i<">lll 

^jJLjUI j_j — aJI jjIjj fJali-s tj^ ^i<^-> "i II (JSaXI (jj 

p<-> "ill Ji Ml ^1 iju^ ^ i<Li^^_^j_a p^~»'i iC_Sj_£ ^ 
Jj ">"! ^_Sj_a iCJI^^ JiLA ^jj I lA il d'l'Snn (^j^VI 



WE 



J n"i 1 1,1 iJJl_j (jt (_f^ji.l ^-i'S-» "ill (jl 

tilj li^fl) "IjKuj" 4 aiaJl ^^_lt 

(CiLil i_jj| •' ■■■ "• <lj ^^< ^ "•" 

ClI I'l^"! j^-S S \ K\ ^ II Clljj l^"'llj 

L (_jiJi jidiiJi (_^ cs^i jjjAj Ltje-^ 

P ^jUI Jlj^VI L^J-S iajljUl iulaJt j^ 




S; tTil tZ. ^->^' tiJJ^' cuLkjcj., 






^tU^iii^naUiaj^t ^Urt JL^t cjUam -y 



ctric 



E 



4 i£j— 9 ^U£L&_a »LuiJLi 5jj-^Li 

x^l a_d ^ ' * 1 S ** * 4 1 '■■* * S 

^j^j jLu ij^^ ^ <i 'll() "i — uAI 
jil^l Ji.lj CiVj-> nil (i-ijt) 
ji (;7»''j »l Mi'iLi i'\\(^~\ Ml 1,1 Aj^ (T 

JA-i ><Lxiljj ^ iLLCjiJI <GJa^^ 
Sj^Li iLij—sLllI ^^ - jij^ tdJJ 
.^LxJI j()-^ II Ci^Llls^ Jojlj 
M-^ 6i^ ( ^ ) i^J 4_a_i>JI (^ 

£kLa_ail A^UI ^ SjJ-^Li jlj_a^l 
^1 4luslj_ll CiiUliJIj 4_i_tj__aiJ 
Li J kJlj CiVj-^>JLIj CiVj =>JlI 

UJLAJI alj Ci^^^l (kij-c) ^ji. 

-AUUk A ^J^ .'llj ~. ,..tl dl^iiiljj 
jlj— a^l ■'fl ^ <>-il£. I j ■'^~ isjj— uij 
^1 i»-iiij J£lj_^l j ^ ■ ■^~~ J ^Sji^Li 
(3jj_^>JJ 4_«^UI lailj_^lj Cujpl 
^Ululj SjLJVIj <LlJ (;"illj I ^^imVIj 

.jljj)fl iC^ 
U^^ ^^t-i< "liii J I I Ml "ill 4_Ll^^Aji ^1 
iC-AJ^UI "•! S a'. II ^ <|_il£, ja -. A 



(J!- 



I_S <ii_X_ 



Ul 



^^1 cul_s Li 

Sjj^lj J ■"■ *"■ <C^_itaXI CiLi_uiLujVI 

3 ' ° ^ " J "J fl °'" 3 ' * ~" ' " ' ° 

3^ Ti ii— ijVI CjUia.!iU,l .^jj_^l 



p(]"i ul^'i aIj »Lij (]<II ^^SI(]~i Min ^ ij 1 1< l—clla^ ^1 

Jin "i ^1 jALklLI J-4^1 <ula-Jl ^ i^l-x-ll J 07* IL^ 
(jl_9 <(di(_uj| 4_»jj1-j^ r) CiJj_9 Y • A/ \ Y • J_lt 
1 " ' "^ -^ " "iLa^ J ■"■ « ■ jJ-ul CJ J^ jJj^ O * *^' '■ ^Lo^ 
^Mj iiUaJ ^ " I n •■> in " Jj^l J I ~i t I V Cf-^ ^s^ 
CJjS^ >. . ^^ jlj Ijl VlCiJjS no/Yl' jjJaJI 

(jALAlXI j(; 't 1 1 ^j^ (^'-'^ ^^ J Ti t IJ .J II n] 
iii\i^\\ ^j .^LxJI ^ 3^11X1 (> jjjjdl ^ ijudLu 

iLLujLl—S d nIA'lLl ijj^J^ d ■•.S~j^j<ll iLlJj^l d "■ -J II ^t 

1 • • / Yr • d:H_ujVI ^ J fbj jj-laJI ^-7^-^^ ^-r^JjJ 

^ J CJ^ r A • / Y Y • ^^ JajG ^I a^laJI iaJiiSU 
3^lj-HI-> <ju^l ojji ija iC—u^l j1 <Ci— Iji i \ o / Y i • 

7Ujli_d N ii(^ * 1 ^ ^ * '^^j "S** ^ * '■■* * S** <Ld 1^1 x^ 

.it iMil i^ll jjjjill Ci'iyaX SjjIjJI jis j-ijij 
jTn'i Jj^l l-ii,^ J^jj-i j1 ^^ < I'l I ,^1 AsLuiXI j1 U£ 
'fl-^ " iUjjkJ iLl-uAJLl j' ■ ■■^ " ^ j:kjj LiiLx^l ^Lc 
jIt i»il CiLaj^l J i"n"ij .jA^ ->'il.l j() -^ II j1 ^LxJI 
.dJj |-k. J-» lAlj iUial L^j^l-J i>li«^Vilil |>'SI()"iMil,l 
j(;-^ II jl t5-ll-»-ll JQ -^ II SJaiiiil^ jIjjVI jLiu jljill (jl 
CiIjIjIcI («^J d iKil LijjJaJI |^i£, lI^jIj (jA4^M.I 
jlaaVI-> ^UAJLkll -^j-^ " j^^^J lO^I LaLjj^j ,_^l Jl« 
JJ£.J .iL-llxJ,l d St-|M,I ^j£. jl^T^I ^'sit o^jSLi SjJ-ilLj 

dLLs (jl_9 <^jJI— «JI J (] -^ILj <bj t "iILj jlj-aJI JLAjI 



<tjj|^l JaLt □ 
• a " ■ " '^"ll iafll Ml nj \-i\-i\ g 
iL_i£j_iJI iOa^^l ^^ r ' "^j" 
.iLa.jjail 
^&i^ oj CiUsljIa^-JUI * *^ " ^1 ■ *">- * 
iCj_tjiJ| iUaaJLI ^^! Jj^jJI itfijS 

3^lj x-ll jl— x->1 2 a <iL^&j_J ^1 

J_^IJll S .i-Li -J aJLI 



StUO^ ^^jfl JUa^A (jiniiilj tZiUI^I 



V^ 



-"■I fl " ^ -.1 .^. SI '.A j] -.1 .-^jl a A ^f ^ S^JjJI J-l-S 

:iLuVI ^LlujLujVIj i-^LlxJI n iiAjj ^ i .'. . ,J .'it~.ll 

(jA±a] cJji ,^^-'^) '^ 'j"^" ^Lx^jla ^j>^ ^i»*is1 I 

(jl I 1^ I J '(^j) .1 Ml^ll 1^ TL^JX jl n 1,1 i^ XiS^ (jl 

Jl n->1 ^f_ll ^1 1 "i ^ VI <C I'll ^ol jl I Ml ^ II ^ ^^jj 

*'' 'S"' '■■" iLisLx^l 
:(JujVI (jjjin'n II ,1 1 i^~i (^ i I'l I <iLL^^I ajii ^ 

g^liiiVI JaLc □ 



CaLJI-Aj 1 *^ J " * '*I1q". '-'tl A a^ (jl 
^ dJjj ajjiJLj <LijJl11I J "i I() I 



t^Jj' 



L 



'' 7^ ^ 7^ I f 7^ 4_i£,>jiJl x_jjajjl diLLa-St-a 



:tric 



Jim S n^Li_j i*ll(]~i iiil,l JJ -> I ^1 

.ClIjJLilj jljSVl iUiUu Q 



Jo 'w II JJd^ n-i— i^jli A^ <i ^^ Mill F^UjjIj Cilj— oXIj 
(^ (PVl t-^J f^ jl tjJ-t "iUj ^jJI I — aj j_Sj_jm 

:jUitVI 
iCilMI <£j>aJI SjjaJLj ibiiUI ^jlaLt (_f jJ jjij j1 □ 
^jJL»_JI Jf^l Cilj-SLa j^l c»sj (^t ^jS Jj^jJI ^ji 

i<Ll£. )iJI ^i^^H ■ 

iUaaJll ^^1 Jj a.jJI_j i'll(j"i Mil.1 JI_aaJ g^n mm V D 

.js^la (Sf-LaSJI (ijj iJI (_f jj V! ii— itjill 



(ji loi cjj-s ^^ii^) Sjj-iii jjj-^ n 

.Ua:kJI jLu JjA^j 
^^1) (j;mi >i^lj t^J-uiVI .i^^l ■ 
,M . S~. ,../> yi Ij ii^Lai (SiXlJl ' fl ^ 

: jj:^ i5-'-"j CiLujLiiJI Jjx^lij ■ 

< Sj^i icsjji j^i jjj-ojjji itiKj n 

(4-Lij 1 "ill) jij uijJI Jj_u3l_aj Q 

.(A^UI CiUaUlj di^iuJ^fl) 



I'l l(;"iMil,l l^djij ijll\ L:iLa^ixJ,l »jx^ ^_l£ 

:j,x^ jt -^ • La£ Sj^Li iL^jjiXI iLijJLUI ^jj | 

j1 (^^^^ ia:^ iC^j_ui :Sjj_iJLi '' ■'' « "" aliaj ^^ Q 

<(jxij1 Jjli J^iiM 

iLu^jj <Jjij ia^ iLaJ.^ liLaJjkJI Jxi^jli Jxi^lij EH 



WE 



.x^jIXI ''llj~ ■■■"11 SjJ.^^ 




(» j; / t^^j^'' jij>^' oLkjt* 






ctric 



^1 Cilj xJ,Li SliL^ Cil— Jl— u 



(^Li^ SjjO^ %fijfl JUaa^ (^^Mj^Li Clikl^} \ J Y 



s » 



ciLJj^ isjju^j ciij^m i^*^^ "■ 



i^LiiJI 









^^ ajj^Li j|j_dVI ^fi !(] I (jj^ I 



a_9i_s 



c^ 



Ul A^ 



ui 



^ ^LxJI .^.^ Jit iVill ^ril4n 

J () -^ II ^I'l 4 nj J^ljJI Jn ^11 
2_bl_s j1 ) J j ^ oil (^L^l 

(RMU)aju ^ ( SjiUl 

~-"' ° " 4 Sl_^ |JI <Lsl_u9VI-> 

i^^LaJI j()-^ II ^jAjjIj 
Sj^Lj jIjjVI J-4^ jIj^V oJ^ I 
C)lj--»_a ^^! J_j_^_jJI ^ j^aJI 



.^<^ "" 



i5^ 



d_l 



^jJLxJI J-4^1 ^lji« ts^ J_aiu4l 
y, J j -. ol I (SjiUI jJsLs jt) 

<ia^ CiV>^l 
(jt vf j_S — uj_a dl^-Ji — u4l (j jSj I 
Jt-i-.l,l Cilj-X— a A_sl_^ iQI_i_>^ 

jAjjIjj Ji»*i S SjJ-ULi j|j_aVI 

ju_£,i s^i^^v fu3i_m jf jA -^ A 

jlj_a)fl d -^ ^ylt .<QI — J-i^l 

kSj a jjl jlj ual Sjj ilLi 

(_;j I ^"-l • ■^" jl^V Jo t ILi 

~ •"■'a" ^1 iCal_u9VI-> -;j'<'(]""'H 
(_f jaJ ^pJI ^1 ..Jxalj-ill 3^! 

.Ji»-i4ll JLa£,1 Lijlc 



J.t A". 1 1 ♦ . j^ll l 

JjA ulUI Jj_fi La Ciljl lL^I (j-a ^1 -^ "i I »l() "I'l^l I 1-^ 1 

3.UaJ ^ Cil 1 I'Sj-JUl iLij—i-Ju jj^l »Ua£.l Jj_a dJjJ 

.Sj^Li iLijJLUI 

; Ij ta 3^^" ** ClIjLjIl^l ^ A ■ -^"" J 

<,_jjAjVI JJjIi^VI CiLajLia (_>uLi^ | 

jAjjlUI Ci^L-i.aj^ iCiKJ ii_ijLij^l ^-jijA -. ,..vfi 

<(_gjl iinU J()-^ II Cilj (j^Vl -laJjJIj 

i^LxJI j()-^ II CiLjj^ iCal^ jLilklj (jn->4 ■ 

<^l-xJI j^^l Ciljjti, JJjUI (3^ 3^'*"'** I 

CjjJj) J>^aJLI Cujp ii-iSLjj-^l iCJLJm jLjJLAI ■ 
<(Caj^ dllj jL^ Ijl tujIAXI Jf ja-^ a 

<it-i-»i,i ^ jA4^"ii,i j()-> II ciLu^jj ji ri->ij j(«i-»4 g 

<iLl£.jiJI 

J ■< ■•■!<. ») jiL.^^^1 J^L-uij iLsl-S ;jd 3° ^ "•" ■ 

,iLi^j3LajjjVI CiljLjLillI iCal^j (<Li^Lij4^j 
^1— S^l J^j_all /mImiII J It iti "ill iJA 3^.^^_lll 

<dl^ ii(^ 9 1,^1 tt^ a 

,_^l Ciljt 1,1 <CilS Jj.^:^j ^ 3°"^ '" I "^ i1 ■ "^ ■ I— aS 

.aLj (jLaU ^.a^Luj ^ * 1 * * "■"* Sj QLla ^1 ** *^'*"* ^ *""* 

:^^|_, aLiUI aIj ,d4ilNl,l Sjl4^ a^CLujI jji 

Jt^-\ II CiljJLa 4-ijt"ii Sj^Li jIjj^I <C^ >jI^1 t^3^ H 

ijxiLiHI J^Lujj Ja£. ^ 3°^"'" J ^UaJLi ^l-xJI 

jLlL^I fj£, Vj'' '■■' CiLu^jUl JjLa^ uj^ B 

: JaxJLi 4.i£.jiJI iUa^l 1j^ LajJ£. 
k L4j|jJt_a <C_9l_Sj iL- l_£.j_ill ith^tl jj^ ■ 

,.>llj]-.,..tl . 





d 1 OMij iC^ljj |^i£. Sjj-ilLj jIjj^L^ 




4_^j -| 4t,l 3jtnllj S 1 f J 4ll dh-.U^ 


. ••<;"• II 



JjS ^ J I I'SjUl jn->4j jl I ~i->l jju 

djL^-ui Tua Ajj -^15 " ...A jl «" -^ I il^.^ 

. JajdLi ^Li£^l 31-1^ t,l f-sj ^Lul^Lj 



L 



'i 77 ^ 7^ / f "T *^-i^ >^' ^*t!J3-'-^' *^Lla-2t-a 



^1 ai^t aji2j oUaL^M -r 



:tnc 



J'« "■ "■" -.1 « .1".". . a|^_jJ^| ^jlniAlj . 
?ujl_^ ■** * -^ " '■■* I JL^ aHj -■* ** '■■** 

d filA'il (_^ Mij'i(;l. Sjjj—xJI 4 i^l_s^l 

jjij (j1 Jj oUI (jj (j^-lj '»jJ — aJI 

JiL^ (> S^li Cilj <L_iJLJiJI jiLuj_sVI 
^_k.j .iuLxJI »(_^jLiXI JjLlij A Misl'ifi 

jl ^1 <l-i-l.lx iCijJaa ji "n"i 5jj_Sit,l 
l£ J .^ "■ S . ,.. aI_C JS mi 1 ' a.^jll 

lia (jj \/ \ ^jX.j — ill .iJjJl-j J J — sj_a 

'J^ ^h^ a ^ * '■■ *" * ^ «'*qH :'**tj 1 ,..a" It 
.iLJai.1 (5^iU.I ^^! SjLii^l jiiixu 



iC_i^Lij^^l SjJ-ill JL^—a ^ ibli^l ^j ir^JJ ^-ui. 



j1 ■ »!"■ ^ iLiLsjJIj jI^SU iLa!iLuiJI JKul iCsL^ ^^Ui il 

JKiiVI »iA -CjIj iilj iUa-aJllj Ciliii ail j_i aJJ 

riLuVl ^Ij^VI i-1mi-> I j a ■•■ . ^". ^2)^jij iblijJJ iCiUkll 
fjS ajLiji\ jUa^l J_i^ CiLJIji 'tllj jljiVI <i-il n-> B 
CiljL^VIj (3-'J-^'i <Li^Ljj4^I &JJ "^llj JQ-^ II 

<nj|.. iuLuJI ClIjUlJIj 
Jx^ Sji^l jiUaj CiLjj^J Cilj— X-Llj oi Ml 'i 1,1 <LiLa.^ g 

di ^IM.I CiULalllj Jin ^11 ajih JUa£,1 Ciljl-4^1 
j_a_s) 5jj_aJI jiUii 4_ijlj_aJL^I jij_cj (3j-^0 

,^! .. (iblal^l 
»^LkJI Ji< MM II jUsJaA ija SlAUIj jljiVI ^Lo^ ■ 
iLl^Llj^l aK^VI J^I-ujj ■>! 1 A.-., ..I . ,5jjiJ| ^Ui^ 
laj\ Jit iVill n^Lia Cil-^ iCsL^ jl J ■<■•■!< -tlj 
J H i-^^l J -jl ■".A.Vfl i_i^^ill| ~ -"I a A ^Ijj ^j ^ 
ilj J jt Mi'i JJJ^ I4J (^1 ..ClV^^I ^yS 



WE 



(jl -^jVI Ciljj CilJljj:aJI j^Jt (j^Li. 

j^ " jt-i-> 1 LijjjUll jt-i-^ II Ijji jjLu 

Jl I HI |-i£ ^J ~> I jl j •Sim " (jMnlll 
^JJLd V^L^ |« i(^ a aHj Ldj 1^ JIAXI 

j^LaJI lia jjJi t^jJ:? '^^f^ <j(i7» II t^i 

(jLaJ-iJIj .iill JiL^ jl-'i'l jJj-« (ffJ! 

.(rs:i5^i) 

l(j I -^jl (>J Jj-fltSj ,_jUI CiLilj 1^11 jl 
' ■■ "■'■ ijJJ^ 4fll Mifi ■? -aK llj iLLaLaVI 
(i^ aj^L^JI «L^ a If ^ '■■! '-'^ j *"* * "* 
Ciiij-aj J-Sj ^jjAI j a 7» II jlia^V 
3j-* '^^J'^ ' .'.' '".' Ci^aii (_5-^l>-a 
^jj^jl I, tt-i S jt iL^l_J J_^ — aJI ^^ 



Sj^I^I J^^Ij ^bj4^l CiUo^^l 04^ ^12^1 \ /r 



1 \ « / T 1 • ) (j-aikla J-^ (^ j JjI 

l£. J() -^11 ^jS ClL^jJJ JaKi j^JJ 

^UslujI aj ^C_laT A.J S ^1 (j^j^l f^iaxu 

.(Y_a.),3aJXI ^ji J^i^^l Jia Cilflj^l 



^1 iLuLij^l A ojmll jjua iLi^Lfi^l CiUlj^VI ''•""""' 

:(juLjLuj jj jifl^ 
4_i_uijJLi ' 'J fl<^ (_^1 iJLx_S JxAj—a x^ (jALa^LJUl I 
djJI jLiu ^JJJI liaj .ibjLiJI LijjJaJI ^fi o^j^ 
<" vujLaXI (jxLa^CUl " j^-^ * 
jjij (^JJIj jl () -^ jj Jx«JJ *j-^ t* L)'"^'— ^' B 
jLj^I ' **■■'* 1 *jC^^ Tuo^Lj «Q^ a LJj^^.a j^ 5jlx 

>^ *-:fJ! j"-^ £:>^' '^i -j' ?" 1^ Jj-*-" 

. " j^LiXI j-i£ (jALa^CUl " 
<LaJn-ill jis^ jd i^Lj F^^ dllA jl ^1 SjLuiVI J>^^J 
J () -^ II A\ lAjVI LjliasVI JJ Oj_HLi J-^J-> jl j^^-> 
jdJ (^Ij (lo()"ifi t-iiK jU (jA^ ->'il.l J()-^ II j1 ^LxJI 
dl-^jJJ j£ ' '^■'* * jIa^I I^ .^eo^jl lIsl^ ^IjI ^ L^ 

j_^^l " J \-i\ 1 sLiJl jl iti I j o^j^' g^""" ^< ' f j(; -^ 1 1 

^j:a_ij |> fij^ll iJS^l JJ jl— "Jl J:ijJ i-i i-> ! " ^jJAI 
<L^^ Ij il^-> J Tn I P J-l1I I^J 'L$>^VI A>^I j^ 



^ •"'' 'j (}•'" "•'■'i' ■^" jj <Lil_S^I jl 
dlit-ill £^_i3j J '"• « ~ S^ljJI 'J j^ "j 
J Ajl a />\ Jl « a jjAjjIj 3 ' ° ^ ~" 
^LHI ^jLjJL JLx-S ^JLiisj^ (jA^->'in 

.jili'iil (^ji mTiU 




S; tTil tZ. ^->^' tiJJ^' cuLkjcj., 






E 



ctric 



lUJI »o^ii j Uf iULa. tP^^ iuoLiJI iUiljj^iJI Cil-jjSjiJI ^ji SjLt iioaJ 

<^;Mi,l Lil^LJUIj Jlx j^-^ J^i^ ^l^i Cilj^m ^ tCfljitiSU <i Tut 1,1 f-^j^'i\ iCiKj fjjL^ 

o • ^yJI ^iil — iJI j_4 — a. (_^ SjLjJ^I iUiUiJiVI ^jImiIII JUtt - *-JJij3 j1 tPLij^-^ jl^ 

^— *i^ Jj-ffi Jj^-lJ Jsl y\ CJjS -ty^tS^I oAjjlUI Ju»J^ (jjJI ..jmi J;liu, ^yit 
CiiUus ajJI " \ j \ ,j_t jill jj-iil ^ 



L^^Lx ^ <U a Vt_a iLij_A^ s^l V^l /'-^J ""' ' ' " "■ ■ -^ 
Cil-Sj-aJLlj CiVj— ^1 -JL-UI Je-^>-"' tjJ-t iPj-»-a 



n^LJJI j_uiLiXI J— i^ ijxLA^I— HI jti't 

.iLuSjULi ^yiLs^l jAjjIUI aUaJj ^jJ>aaJ,I LiMiJI IJA 

^ ,^1_jU| j^-^Lj Jj-sJI Jia. t> ■" ■ - - > • . 

(j^Aj dJJ jls <(jAi^JiXI jQ -^11 Cilj aj Q-tUJ S imi'iILi 
C)J — a_i (jf (ji_aj 3j^ ^'^ — *■ "^ — ^' 

, _ . ... tjJ^ (uuia a LuuLaJ djjl—lll mLliJI iCJaxul »j .ft^-t'ii mI 

j_i_t J-4^1 t^ ajl— ijJI Iq I I Mil t?^ ^ . -^ ^ . ^ • -rr ^ z ^ 

.("llj-lil 

\ I \ tyijiJI jliJI (^jla-ij .ibjLsdl ^ • 

H .... -.u . ji^i ,^:^ i^ji, ^ 6^ 6-^' J> i^ i^>-H" t5^ j' <^' jL?4^V' 6! 

.iULaJI aiiSi ^^ jljs!iU ^,^^"^' J^^-" iUjLia iL^.uii ^^1 fjQ3_uil) ^^jjj jl 

^^1 t^>.VI CVI^I oA*j tfJe "^ t^' iPj-*-'.' ^^<-iJI 6-« a_«jl-ail tyJI <J>-«JI Ji«-J^ 

^l_xJI '(]■;-" -? ^t^M ^ ' J-^'l ^ jjilLXI jJ£ (JUA^QII Jdl^ ^U^l 

:j A4->"it .l j(j-^ I I J jALoli J -^ -^ " ■ aLis jJ£. j—uiLiXI j->-£' (jxLA^CUl ^s ^"■- 

,4%liil iii.m,l CljjiUI ^^ y^ La_S -J>JIJ Jii». 4j jl^^ t5-^.X»-t.l LiiUJI 

ts^ jxa_aJI Sjilj (_^ i3-^j1 i>»t ■ jLujj j^j iCiiiaj j^LiX\ jjlL ^^ujiliJI jsjuIjj .uiUl 

U^jJ-* J-:^-' Ji^' tP^ f ^ ts^jVI (^l-s^l J^J-Jll J^<-^ (» u^jVI tyJI jL^ 

/— I il 11 • f '\ ftxi 4_a »a I n < J -» II (C al — uu />«_ 

,(4ajLai ^Lt U^j^ Jf) .^^1 ^^^ ,till J^ 4u.J^I jUi ^ LjljlaPE)) (^ -^-^ • --J ■ 

.t^^e-i^l o>^jJI .^n^^-a,l ^^1 j.Uii ^ Jtudl ^U B - -?-^ / '^J— . . 



jjj j^l (jiail (jj (jjij V .iSS ij^JJLa 
iClaVl 5-.4-_i-aJI ^^! ,_>ixaiLJLJI J -^ 

iUL^ i3^ S^ J^l jj^j *CiJjso « 1 



cil 4 I*; 1,1 ciL-cj fi -> n iLiUi3 ■ ... , I ~ii - ^^^^^^^^^^^K ' '^^^•'^J 

.iCsUaJLi ■ 

d iMi'ilLj *C)Jjs o • igli- jPjjUI iJit— iJI j^ jjjj 

jl (1 m'll a1 S j^lj vtsi S fu_S 

.ajjLsJil «La,LaiXI 



L 



yO 7" (^Pr/pTr *Li^>ja-jl Jtjjajjl diLLa-St-a 



:tric 



ol I III VI S-\ I "I'l i HiTi ^1 J (] ■■> II ^ CiljLi^l ■ 
j'^'ii .^ ^ II ' ■"■^ I jA. ,..s~. ^j^j-> o^L^I Sjj^jJll 

:Jia 
< SjjIx <<QaJx liia^lj :ajJll I 
.^I'lii^ll jjjUl Cil— asljj .^ytl'iit-ill jjj-jJhjjjUl ■ 
.aLaJVI ^jl-^1 <Cj^lij CiljLij ijjjUl d^Lc 



JJt jUa^Vl 6-* t>^' 'J^ 6* *'-''-* jJI J ^j 

i(^^l£ i£Lk jiUaJ ^ Sj— uiLu 4 i^^^l ^ t^ ~- 1 1 iLijJLi 

^ LJL^ aIj-AIxuVI ^ Ixjju^ iLiLsj_ll JjLxuj ,^1j 
j^sLiJI jji. jijl_it,l (^j ^j — 111 (jj j3£.Ijj-isJI (jj ^Ij 

La ^Jj-Sl j,5^ '•■■-^ ■ iL_i£j_Lll iUsL^I (jAjjlli jiliajj 

.iLiC^I dl-i^tl 1^1 Jj^jJI 4Jaij ^ i^^Sju 

Jj^jJ (j<<l|j"...H ■ iu^LkJI <L>_CjaJI "-lU-^ «ll S ...,•. II 4 

• JfU '■■! A * «LjL^ aJI i>^ ^ *5^ " 

iJxAJ—a Jjjs J^ J_^lj^ ^l^_L^I ^ Cll < <l^l I 

Jifi4l Jl_^j^ ^lj_jJI ^_k. SjLc l()l 1(1 j jLu £ii^ 

:dJ a .Lij| Q-i 
&AJS |Jij1 |JI iUcjiJI iUsLaJll jAjjIj iLajllfl JjJ£j B 
JJ_t jl I ()"iV (jKa^l jJ-^) I /'•>"' tiljj iOiia 
jAjjlllI aUsJ J-^ fl'^j' ' "II" j<i^ ->"il.l J() -^ 1 1 

.»,y^liXI ji^'ill jLu ^j^ >^ 

st^ ^ *^ j^ ^^^ ^ ^ *i -^^ ^ '■■^" LuXI ^ 03^ Ldj^ 

/^jUa^A ."A i^j "*< II ^ * *^j "* ' *"*■ * <Sj— ujLaXI CaLjj itill 

•■^ -^ II d^l uilj ^ijd^ljS ^jj ija\ <Lafcl It-ill ^-ij^ 

.4_i£^^| jU-.tl jjAjjIj jiUajj I j I'^jj 

? 35) J j-^l CiVjJI— « JJt '*Jt (Jl Sjl-^VI (^t i"" 

^ ■"latl Jjjuiill J"--^! all Cilj-ixlll jj^ <(cJji jli^ 
.(^Ij i.->ll (jc. <L^l_lll Ciljj-x-UI iJA Sj^ J^l Sjl_c 
^Ijj^l ^ ibl-sjll Jiiiiritl J^LuijJI jLJ ^LULij 
(j£, iL^lJJI Cilj— LxJUl ija iblijll <C_ial^ LAjI J ■"■«" 

. TUjLiXI J 1 i I M~l 



^ 




{•^/ t^^-j-^'' 5i3>^' oLkjt* 






ctric 



l£, i^U^I ^ i.".. '•■■^ iTT A(iaj 

Ci^l^^ ^ ^"i •> ibjJLUI ^Lijljfi "mil 

. " J jVI lMJI " 

J^^j •£ tjj^jSU '^ ....Ml ■ jljjs'^l 

ajLij ^j£. JjLxUI &ia^ Jn <"iMi g 

'"^^ Aj (^jJI jjJaJI J— i^J-a (jJ'Si Ml g 
^ * ...Ml * .a. >^ J fl_4.^ ^'*f JlajUt 

r\(^! (jj>.Vi ueji^' t^je^ ■ 

^ • j1) J^J^ ^ ' '^ Cil— 1-111 ^i_^ 

(J^jSU *< ■ ■■'■ " ■ iU^ 



IT. iulaJl ^ lj»l lA." ...I 




IT <LuOj^l JLaliiJVI ^ ^jVI JUafiVI 

^ It \n-\ jj^l Ci^L-i^jd U3^ ^jl—xJI JI^VI ^ 
^ ■..■"■» ■ Lu^^ Jj^' "^J^ "^ Jj^' (^^IT iUsLi 
^Js. iUL^I dlj 1^ ^-a -s^" ju_iJI ki^jljj .j^jSU 
.j^jSU '^ ■ ■■"■" ■ J_i^^ J^ Jj^l ^jl-^-Aj iC^jLaJil 

J III tl,l dii jj^ Ua^ <l— J J^>-> V L^ill jilialll ^ 
jlj^VI ^ Jj ^t fi JS Ml I <Lijl MM fi ^Cilj-laljl— lil) 

U^ jj^l 'j(i7 ' '"'•^ -^"*' iCs^bUI jj^ '•••^ ■ aj^QJI 

A\-I j'l jj^_JJ l\ Y_^ JS Ml II ^ l>LJj1 fT lAj a ^ 

ij^jSU dl Mi'lILl j^^^l Jj^J^ "^J^— ^ i^ J I 1 1 "i ^! 
l^^liiUj jjis - tyJI - jjiaJI j^ j»js ( ^^MMi q;^ ^ 
iCsLiiVLj <5j-ti.VI SjjJll aia .jiit'i jjj jj^' *-^'j^ 
^^jVI JiaaJI jLuia JiLA jl_t,l jIj-jJI (j1 iCiiia. ^yJI 
^* ** Loib <ijin^ J< ' " * V ''* *'^ * jir inll ^ ^j< * '■■ 

^1 (ij^iJJI jLijij jljlll 

1 

J^*JI ia^jlio -^ I Jj-s^jil ■ 



I 



L 





CiLu^jUl ,1-^^ ^fi£. dllj jn"n I J CiljAul ^^1 (jd J,.l£. ^1 Sjlx Jjla jj^ Jo^l jl-u 




i(C+R)1 



'(C+R) 



^'3 l(C+R) 




Vg^ l(C+R)3 -^Vg V3 = 

^LujLiXI /ibjjLuiJI CiljLilllj £jjLxJI 'jj-^ " 



*■ V2 



L 



(IT) jiUii (^ ts-^jt J^at JJJJ (jjJI jLiUlj Jf^l CiVL^ 

(IT) oiup jOiJ ^ ^j1 Jkx M Y^ JiiiJI 



:tric 




j1 "-^J^ "" '1)7 " ic^ Sjx_lxJ,l iUla:kJI j^ CiL3L^I 

( ^0 ^ "lt ,l hh^U :^r^ J-lutJI , ,. .... ;;.! ^-^ ^. . < . . .y. jn^ ^ S J. „. .UCttl 

ajii Sr,-^ J_iAJI (^ Cl—j-^a-JUl ^,^^ |^..IS-.II JiiJlj jjj^LUL ISI .-.. ^y^ uaia 

<.i^ J^^ jjJaJI ^jL^l (^^ SH'^ y^ ^^ J ^^, ^j_^ ^ ^^^ ^, iJL^VLLC). 

J-M-" Ji-^^ Ji^' t^-^^^' <>^' iUdLi) d ^.,.. _.ui-.i .j^(;<ii . (j~.li c.V>^^ lK^ 

jjt) ^La- iilp. Li^-Jit 5^ (je^l ,.^ ^_j^ ^, ^L_xJ| ,i^| c^isx^ Jit j>h ^-.M.vfl 

j_ii_i3 (i^^l ajtLail >A^^a_^l j_aa . 5j_tJ^| cV^»a^ Ip jN^". ^^1 ai;^l cljL-^yi 

(> i» S (jl 9 (M) M ^ JS.^1 ^jVI j^ ^3t) L.l> [^ JjIjOJI 4Ja£> J^ j^j.^ 

6iL^I cQbaij iiiL^I cL«_^l^l ^^, j_^ 5^,^ ^ ^^^ d-Jit j^ Ua (Lij-iS 

a^iU ajaixu.a ^ijljio ^t^^i^ Jii3 ^ ^_3_a _jA 1_^ 'C>ij3'=> ^ ^S^ a.j_uAJL. 
J^JJ V t^l <t5J>-^ Jf^>i '^•J Ji^l ^^L-u uu^> 

' J "■ ■ ■ Loji jLlUI JjLu 



^ 




T A ^ ^TL I t^Z. '*^->^' jii>^' iijliut* 






E 



ctric 

.(_^^i ^^ II j(;m.l ijs. — l_i£,jj oji kn 
iuasljill CjIjLiIIIj jj^^I (jV fjJaJ 
4JLi dllj ^j ■Sjj-^:^jd LAjI UJ^ 
j1) j^jA o • jJit qyjJI ^1 — =>■ is^ 
5jj_aJI jjj3 jij-s (jj_S3 iJH'y' "^ ' 
ali sj^ljJI djluj ij\-i dJJJ .S^Luj 

Cil in^ ^jis ^2)^ I ujLluI «Lji -*<^" ** 

Ji"i n'lll (j1 jj_jjj iaiiS Sj^l jjjj 
Ld^ .Lj.ujLld 1 *" * * ^(.jjj^jJI ^ ^"** 
Cij_Sl j_s j^^l ^s^ CjI— ujI— i-aJI jl 
■ Jiin'ill Ijii ^Lij-uj 
Cil— ajU n (jl— S ^j* "' ^ I ' ' ' iLi_uuULi 
J^^Jd (^JJJJ^I ij^jJI ij£. S \i\ rAI 

Cahier Technique No 31:" j^ 

Ferroresonance puplished by 
Merlin Gerin" 



Sji. iji>jVI-J Sjilj J "-' < tji ^11 irnj ^LJs , JLUI J_l 1 in ^yit* 
^^Ul Cil— "■■ "^ " a1 d inrtl ^1 Oj"^ i=L^I ^fi£ ia^_uij a - X ^ . , y> 5 

*j ijG3l ->t,l j1 7T I A ~i 1 tij— uj <(b2) ^ ip Js Mill ^ 

t^ (jjl>^ j-it j^lail tyj5*J i>-a. o' C-^'.^' (J^i 

JjI ->t.l iClaaJ <C ^IJI ^1 (^jj-i Lij—uj 1*1 I Ml V aUaJ 

V^ J-^ '*' TL^jjj .jLlUI jji»-ifii iUtsLkJI "iLajLxJI" 
^ ^"** Jaifl^XI (j^-LXlj ^ *^ *< ^^ dt^ Ml \n ' *l '■■^ <C^jis 

Tuo^l i^^jaJiXI Jiin'ill j1 Jj^l I iMil'iU ^ :<Q3j-> lo 
'i'^'j — iLuj^^ Sj jj.^ ^^« ■ \ r^ A^j J<: Ml ILi 
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(a1) 
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|l 


|l 1 


II 
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C 
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y 4 
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L J 
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(a2) 












= 


K 


K 


K 



K<C 



(^jLslII J^ t -L u UI ^ jjljjJI(a) 



(^jLjlII Alialll JJjJ jl£ 



jJ-uSlXI 



(b1) 



H<L 




K Xh > X k j^lijj J Jjj JJt 



4t8 a^l J^ ( Y) j^lj ( ^ ) j^l kj^ J^j £- j5ljj(b) 



L' 



'» TT ^ 7^ / f "T *^-i^ >^' ^*t!J3-'-^' *^Lla-2t-a 



"trie 



^bj4^I^LS^I Y/r 






SjjiJI iUaJ ijjSJl ^ SjLc <LaJ-^"iMil.l CiljJtJll iCsl^ jl 
jLlUI sjLiJ CiV^ J iit-iS J"^ " ^j "■''■'■°^ l^ ijj^ 

.JL^ ^Ll iLliuaJUl JJJ^I dJj jjLa-J 

.^jjl Jjj^_^l 

l() lo^"i (j^AJ Jj^l Sjl—lj jjC (L^LllI S^l^l ClIjLlUI 

iijj\<ii\ jj^ ■ "■■■' iL^LUI dJj (j^ Jj^l CiljjiJ ajlx 

<Cfcj Mil J^« ~l iLijl_S^I '^jfl ^ 'jl (jA.t-1 Cinn I »*i ^j 

Cilj I-4JI (^1) ^IjJI J^^l ^'-^J'J '^>jlj I— a-1^ ajj|jj_a 

.(jLiUI/Ca^^ ^ ■■■■Ml ■ ^ ■■■<f A^Lls 

l^jJI jl— ^1 5^I_)JI Jj^^l Jj-i *:;'-*^l tyJ! *aLxiVLj 

' ■--> -^ ■'■I -J |]<ll '^ ■! ^ ^11 j_lS j3 jUJ < \ / f ■> '■■ °ll ^ 
(> *^LJiJI jji. 5^IJ_1I CiljUUI (^1) ^l>JI JaaJI* 

<jljJaVI (>J jJ^aaJI Sjilj JUatI * 
l^iLiuSl Sjlt jijjj <^yiijVI ^yJI jJ^aaJI SjSIj JUatI * 

:d tn ml aj 
.J^aJLl uLa^Lj Sjilj jisls * 
ija 'ty^^ V l^>^ J*i Ml") ^^1 « t-iSllj I 4 MI'S II ^j^l * 

■J.>=al 

^JaS ^l~i hn jjJJ j1 ^) Cilj (j It*! j1 S^lj ^Jsli * 

Ic LbjjJaj iL^jJj iLil—SjJI ClUsJsLkj jl ■"■ ^ I ciiSjlj 
^jx^^l Ijji Jjl-J^ ■'"■■■■ J <^L_i£jiJI iUsL^I (J^l it-i't 
aLaJLi iU^Ls^l ^j^ ^ jl (^ J- ■■■'■"II . '^ ■ IS ^ j 

nj^^ ^ L^i£ <Jj "till i>L^I Jj^ 15-'—" '^U^J J^^l 



(>j) S^ljJI J usS e-\ h->1 j1 a^ljJI 

aLaJLi iC_i^LsjJI a^-^VLi ij ai ■^. "■<i 

. SjjiJI CiVj "ti jl-i-lll Jx^j jl— uJI 

a^lj JxA-S ^_k. Jn <"i ^j "^yi oj^ii 

.Sj^Li iLijjLllI ijc Ua:kJI 

it-i^ II S^lj Jin 4i iij^ Cilj(; i«^n B 

• laS iU—i—LAj 1j j1 iSj— uil__i__a 

^1" a" ru-S ^e-l£ J.aAj J ■< ■'■!<■» 
-JaaJI jiaaJ jjiaJI (piU 
^ |^\^ (J3^ S vuil-Ad Jin4 CalAld I 

Joxjj ijAi^JiXI J (j-^ II S^lj ^li 

J" "^ II y]\ Ua:kJI J I ■"■ J U.^.lj. 
,^JiUk jUI (^1^1 
J ■" I ■■■ J ■ ^ J^-uu J^ojLJ Ci^L-^ vd I 

:J1« 

^ I j~ ■''«"■ iuj iL-i^Li^^ Ci^L&jd* 

'J^P j'/j "^^^ CjV>a^ 

j\ kJI (> 1-4 iti Sll Cii(-^j a* 

(^1 ..:^M^) 

.CujJI ^1 SJjLi Jn t"i Ci^ 



E 




s; f^l tz. ^->^' tijj^' oLkjt* 






ctric 



^ > 



^£. I ilt-ill ^ SjLl^l ;jd j1 .Sjl t ir-ill J(n -»VI ij£ 
Ijiaj ( J ■ ■ '] Cii^ j' ■<) La <L-u^j_ll a^UaJI Sj^l 
^ x-ujjjJI ^ tLi:^! i»*i 1 l_«j x-ijLuiXI J.^1 1^ x_ujjj11 
j^j Jo ^ II ^ji CiIjLjJJI Lf jJjJ •'^j (^! I— «i Cil imM ,I 
iLs^l xJI Cilj S^ljJI Ci'iL-us^-i Sjlj ^ ^'-^j'^ ^j 

iL^jJ jjK "I'l \—ijJ£.^ .J^^l Sj-j|j ^1 iCil—L^^Ll 
j^Jj Jj- t — a jljj-i .Cilj^nll Ojl'i tl,l JJJ^I Sjl^^l 
.Ciljt nil Jit nnll j-a£' ^jjS J^ ^LULij JjJtJI jljx 
a^ljJI JJ (] -^ II ija ibl_S^I aj ^1 ^-^J ajl—C jUJ 
JS-iiJI CilJ 4__i_tj__aJI CiliaaJLl ^^i Jj-^l »! =l^Li 

^ LlJI_£ '(] *'-~J jUJ ij^^ (^ ,.>llj ~.,..A II j^^.^^tl 

Cilj ^Lic^l Cilt-i-tU fjS dljj Jj ->fill jLuslXI oL^VI 

A-Laj.ajJI ibjJLllI 

laj I Sjj aXi a^l^l Jl n -»VI Sl^ Jj ->1,I ^I— SJ ijl 
AVy Mil ftj LdH J^"^ ** SjLj\J J i^G (Iv^j ci^J^ dN Mil ftj 

ijaj ^jy^ Jit 1M1 .jLxLlI i»L^I ^L^ ^ S^ljJI ^isli 
J ifisj (jJ J,j^l (jl (j U l A j^lt J^ji.1 IJjS ^yS jj^lUI 

oM Cilj S^l^l Jl n ->Vl jj-t iJj^j-La J J f JiAj 
:(^^VI CiIjLl^I jAt I j^ U^ .Ojii»-i^ll 
ajLc aIj 4_i^ji,l LjUaaVI Cilj "-^J ^ "" ^ ....Ml . g 
Ja A j 1^11 -> < " iLijI^^ Sjjj^ " Ci^L^^jj alj-'t ~iMil 
Cil 4U ^jl^ ^'-^J'^ ol <!-> n ^j£, Ci^l— ^^1 dlli 

<JJ^I ibU^ ,_;i^ iCa^ Jj^l 

Sj () -^1 Aj ^ ~i MM LiL^^I f j-J-ll (3^ CiVj "till H 

CiliUI J^ (jj s-j-^ (j''> Mil ^ ibjlj^ jL» — iVi Mi l 

.jJaaJI jt/j jljiiU 

LjJLc i_^ d3^ '-"j-"-^ oj^AiXi oj ii<:ll ciV^^I ■ 

jljj^ l_aAj^1 < t- ■■■^ ^ « '-^j <lj -.1 ""■■J ^j"' 



L 



'' ?^ ^ 7^ I f 7^ 4_i£,>jiJl x_jjajjl diLLa-St-a 



:tric 




yij-^ ^ j> 




Jsl^b f'^^iftA J,3^« 



»ia .JJj^ (_jjjiaiJI (^sriKil.! J^ji.1 iUsLujI^ (\ o^ 

Ciljlill iCliiajJI CiU^ljllI ijs- I J itiS II '(}'•<"■ Ci!^^l 

.JaA^I JSojJj Ijjj -»'i (_^t-n 1 I 4 MI'S II ija JjVI (^J "i Mil.1 lla 
J^ * * '■■ ^ J &i&jIUI ijA dJj— d -''* J * ^ <UL^ C5^J <aI— £ 

SjjIjJI *Jal_s Jin 4 jjt 1-4 1 M<: 1 1 (jj tPI— J-ll (^j"i Ml 1.1 
Cu^l ^li^Li ' ° "■< " 4.ixaL^ aj^ .^£.1x^1 i>L^VI-> 
j-cLuaJI oL^VI-J a^ljJI vbl_s Ji»-\4i jJj ()<i J^ji, 
JifiLJ ^ylll iCj^jJVI ^ji CujJI ^ji pl_s^l ±)jj^ '^>?-*^ 

^^tr A^ljUJI dl^ (III ftj CujJI ^^Ijl ^ ^ * * * Ja^ ■^* *^ * "* « j II 

^Ljj4^I (j^jHI I II Ml I SjJjlLI jl-iJI CilxliiJ x_ij^l 
\ "X^ Jtii) CiV>a-tl JJA^ JiJJJ •'^ jJ' '^^»^»^ SjiljJI j-uas jUU 
^ S^\ i-ii- J^JLJ (^jJI J^l^l iai—iAJI jiii4'ri jl()-^ I 
j^jJ j^UI dJj (j.^ JS1 &dJS ^1 ^^j'^ °" isJuAJI ^La^ 
iLuKal J_X-i .J^^Li jlj:aJI jK 4'il LijJ£, ±ij.a-i j1 
4^_ilsj »IjV (^-'-■j^' ' -J ■"■ " jjjLijIj JJ^IJ£ ■> . /.,>>". 

i£. J J .^ ^11 ^^1 jL^^Li n.j_i^t j_as -J ■ - -U'." 

CJj^ La_u \ • ^1 Jo^u '^' ■ ^ ■ iuLkjAJI ^ CiV,^^-' 
^l^jl i^JJj^ Cij-^ <l_!u»^La juj CujJI JOu ^1 .J I ml 
jj^LJi£ " niLlfl " j^l3 31-iMiljj >^^j iakjAJI |_^ ^Ij 
JiAII jJaJI) 1/1 ^^j-ill JJjJI (_gj "<^ 1 . j_uLijljJI 

jLuiXI ^j(|< 1 Sj^-^Li Cilii mii^'ill dlli J->jj^ (3^^l (3^ 

0LiJli»ilj3 ■ 
< isjLiAJI SjLij g 



WE 




11 ?r ^ 7^ I f V *^!^>^' ^*-d33^' t">l u-»- ay 






ctric 



^ > 



aIsIS J'^ a- 4lll_ill iUL^I AJ-^J Jf.l_i.aJI i>L^VI-> 

jLJLlI ijc 1-4 Mi<:ll aj-^j) <i_iJI jl Ml t.1 jl () -^11 IJA 

Jn*i4 "ill ^ >i>->j^-> jj^j^ (ht "^llj ajlj:^l 4^jjj 
j^Jt jn"i t"i ^yill C)V>aJ,l " ol>»t i^:*^^ i / i >iJf" (^ 

."Jil^l 

j1 jj^l Ci^ti-a jj iju ^j -> 1 ^1 (3^J-i S^ljJI jmS ^1 

j_us_S Jlat ±)JJ a. (jl .iQi(_iJI jljisVI (ji CiVl-^l 

jA4->'il.l .\^-\ II Ciliiaj (^LxJI J()-^ II Ciliia iju ^^Ij 
tila ^ O^jVl — (ffJI — »jjlj J i>i4 JlsX <Ci£ g"i'i I III 

U j-iij <LojJ^ (_;jjl_ill kilLI jl_s Ijl ^l-xJI J (;7» II 
.LjJLxJI ^ iUL^I tuk. jj^ 
Cilj <Lu9jJi,l j_i£ ib^LUI (J A 4^M.I j() -^11 Ciliia jl 
jl^^a-i Sjjjj (jjSjIT aUslJ CiV^^ LT*^?^' J-'J^JjJ' 
SiaSLi JxA^J i^JjJaJI i>1a ^ Jajlj (^j—ll J() -^ II SjLij 
Jlu .oj. u jLi.a (j^jVLj (jA4^"i1,I J O'^ II J^^ JjIjlUI 
<L^j ^ylt t5-ll— »-ll J a 7>ll i-iia ^ji A J lAjVI JUatVI 
" JjaJAI J() -^ II " iLi-iij jlj-iyi jJt IjJa^ (_yOJin-^ II 
Ci^ J i^j-JUl " : > / \ ty£j-ftil Jliil t^ 1— iJI jL-^l 
^ * *j '" ^Qj— uja J&^a &j Lj ' * t ,..11 1\ J 1 " ^ * "^J^* 

'j ^ " ' ■"■I ^ ^ i^^jVl JN< II IJA iblijll ii—UjLlAL^J 

iLl£.^l Cllh->l.l (> JJJ-XJI ^ SjjiJI ClVj^ i^l-X-ll 
.»lj_uj J^ ^_k. (jt <;l()"i I II 1.1 j(«i->~i i^^lj d 1 njn t II 

(j^AJ (_^j_llj t-lN->il Ijii J3 a ^V.^ JS Ml II 7UOJJJ 

j1 iUjiliJI iUSIjjjVI CiL-aUl Cilj CjV>a-tl (^ ti4iit-i"i 
<Lii£ (3ilaJ ^Ls^l ^jjjjUl llii .iU^j^l Jit s .^■^•.\\ 
<Ci1 ±ij ^ " ,_,j^jVl JJslxJI j_i^ Sj jj ^1 " iLiLs^l 

CiLil-a ^ iUuSjVI JLJa£.VI 1-4 MI'S |^i£. I^S a J-« .... 

jLiUI CiV>a-« SjiU iajl-jJI uL^VIj jt tpLA-ll .i^^l 



L' 



' ' TT ^ 7^ / f "T *^-i^>^' ^*t!J3-'-^' *^Lla-2t-a 



:tric 



oJU ^ ^IS^I 5>^1 jUl^l 

p 1 < )JA |jCu_l^ iJXiLujI ^ If jl 1 "I't VI 



=jL?^' 



.Jj->nll (jrtiXI tjA^VI jLijJI 
:JI_£. .^4-^ .xi£. jxil—iill iUL^ ^ D 

4jj^l 4_u_ujVI ClIjLl-llI g- J" ^ " 

^ij^l J () -^ II aj^jj CiVj 't 'ill 

,(4s!iLa.j CilSjai.1 Jia) (^>i.VI 

Sj^Ij j i»-iS jI_i_11 I__ujJI '^ A. all 

.CjUiSjUI 




E/F relay 






:Jsia^J^I Ijib CilJAa-a ^^Jj La^ 

,^i^KlJ| aj^j JsLuuJI ■ 

<(_JjjiJI JjJuiuJI ■ 

.iUlLxJI iLXLuLuL^I ■ 

I \'"i;) Jj^ Mil J(j-^ II jUa^l ^j£- (^j-iJ^ "ill »l lA^II ■ 

<^(_$jjiJI J-JLuiUI iLu^Lk 
oL^VI-i ^l^j-ll ^ 3 ' ■■"" ^^ J_£Luia J^^j A>^ I 
(jA4 ^'il,l J (;■^ II ib-uSjVI JUa^VI i>'>-^ . t-i il (] II 
J^a^aj ^LaJI j_^I ^l^ (^ j^ls/j^jis JUatlS 
JtaxJI jx^ SjjiX^I ibli^l" J^jj ajij V ^LULij 
Cy> (-^)T - \^ t Ji^l jK.1) l4iLiaslj "ts^jVl 

xJsli js^^ V <iil_£. J'S Ml 1 <LLaj.ajJI £jj_klll dolA'il ^ 
• IsLs r^-^ '^3-' '-^!j o'^4'> 'M ^(^-\ II ^L^ ^ ^^l>J 

jLlJUI SjLij Jx^ iLil_S^I Ci^^j— a JjxAjj ju_i .Jd.^ 
ibLsjJI jl_ij CiVj -» fi JJ ^yJlj-jJI ^jit (laii (>l3l) 

SjJOaJll 
i_ji ijUa^lXI |jdS.AJLj TLj^jd ^ La£ <|_jX^jVI Jt^t II ijj 
j__Sj3 Cii»_^jil uiA .(d tf-.^l jiiil) \V^ J SiTill 
SjiljJI J-1.0-S Jliatlj 5j_iljpl Jl fi ->VI J_iJ» rt-il fi -> 
3' ■■'■"■ II ■ '-^ ■ (3^J ijL_uJI "'V J -^ * iajL^I ^1 ^"Vfl . 

jl—uJI SjLij J— 1^ iL-uli^l Sj_^Vl if >J l(i"iii iLsjj 

■ jns-^Mil j()-^ ILj 
j'^ °" ^^l>i> JJa£ CiLij'wM n jj^ I"'' -^ iMS&aXa 
^Ij jl-u Ci^L^^j^ iCj^ »l »^ ~. ,,.! . ^^^ ,X,X a^'.A 
JO -J II j^ /jjJa jx<as 5j-jlj (jl i-n-> ((>Jjl (JJ V>i^) 
^jjj (_^ht"i iUa:^l/ iL-u^lUI CiV^^I (^ jAs->"il.l 
-\^1 JiAJI jiiil) ^LaJI j^l jlt \ :\ :r JIat jLu 

" tyxijVI JiaxJI jxi 5j jjaJLl iLil_SjJI " iUlLiil fjJaJj 
fig rt| j -v"* .m | J U l ... *1 I . ^'i q S I jS'tt^ l J a_i^J) j lt^'v f jji^ 
iLiLS^ UU A. A ^1 ^ '(J aI tA. "...1 1 $j ,7i 1 '^J* ^^ 



WE 




(» j; / 5i j; ^>^' 5i3>^' cuLk^t* 






ctric 



ijA iLi£.j_iji ^t-^*' uj^-" '-^'^ n 

In ,:y^ail jl j-JUl (jl_9 <j a.lj 

In > 1.4 lb and In < Ic/6 



C- I .j|ji.^oll (:Aai.l jLiiJI = In 

.J^a^aU ^IjIjVI ilAail jLiUI = lb 

ijJl—aJI jit ^^jVI jI J ".11 = Ic 
j-us^ J-Jt Jj^ oil ^Ij-JJ^I 
I 41 t,l Jj uaj_j Liljisl ^^Ij 

<(_jjjLill 
iLi£^l iUa^l iLijJLj juj UjJ£. n 

j &^ 1— aj 1.^ a| <(^ &l£ Jfl^ ijA 

'(]-^ " Ci^L^ iCuiLui^ CiLu^jUl 

Jli_t,| Jjj^ ^^) 6jl>iil J^ 
i^jjJaJI iL-uMJ -"'Kj ^ " Jl_a^1 
JJaf. cf Jj-J (jt *J ^^J-ajAI (> — S 
iQiQJI jljJaVI J'^s-S ^^! JO. n 1.1 
J — ta-a — II (3-t;j — I* j-'' '^l — 'jj 
JiiJI j_laa ^Liii, (3^ TiLaj^jVI 

CilTi^ n ^ ^— ^ A^j JjJ •^ II fu^jj 
Cilj-fx^Loil J •'"' -a" jl— uJI 

lEC 282-1. ii.uiLiail 4iusl_^l 



J^JJ Vj J-»^l 1 * (>« J^l LS-*-^J^' j'-'jJ' 63^ Lajjt 

jjSI j1 LjLuia i^yA^jil jljiJI ojSj Cf~>-^ -Sjilj jJsl^ 
<J-^lj J J •> n )ja J— ^^ dLlib (jl— ^ Ijl j1 <j I ml I O ^ 

(_gji»i ^11 S\ ml 1^11 Cil'i'i^U ^A— ^ a_Sj Jjjj^l i^JaA-i 
iC—lJjjJI ■'"■^ '" I * ' ' ^ " ^5^lj J ■ ■ ^1 ClJj-S j'-<'l ■ 
Jal^ JLc ;A^ jLu jiJLu ^Ij CiVj->nll iLiJ^j^^4^l 



(ja4*l alji >U) 




j^AUll 


6^ 


Yo> 


r 




r,-; 




iO-\ 




V,Y 


« • 


0,0 






A< • 






^Y 


^ Yo> 






^V,o 


^•\< • 


Y. 
YY 




Yt 


YO. . 


^^ 


rn 


r\o< 


T^,o 


iso 



i»iU.l ftiijj ^ Us . j^ji-^jXI jLillI (>J Ciliibdl (jl 

LiljJsl JJ£. JI»-\ ^11 S^lj jl-UJ J ()l>1oll j^l jl Tl II J 

I ° 'I- I* ' ■ ' ^'i aIj Jj ^"^ ' ^Li^Ij-IjVI Jj— i^j-UI 
j^"' " i^ic. <iljl_uj Ifj— II jLALI ^Li— IjjJI Cilij-alj-oil 

:tPVl 



L- 



lO 7" (*?r/f'7r *Li^ >ja-jl Jtjjajjl diLLa-St-a 



"trie 
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(lEC 282-1) iUuib&JI JLusI^ Uja J^l ibli^ ^UJI j^l ybL^ (j4m1) c^\ jUlil :^^^ jiSj JjoaJI 



^piU SjjIj j-us — ^ ^^j-o_sVI Jj-«i.l 
jjc \-i^ja—i jl^ ii . .<^ -.11 . jljis'^l 

J . < .7." II ^1 ntnlq ^ *...l'tA ".r« 'tOA 
^1 ■ '-^ ■ <iL-i^l_s^l aJ_j_^^SU •> ■! ■■II 
iUjiJI ' ■ ' ^ ~ ■ LAjI <LiJJljJI S.^.:^ ?3^ 
u^'i^ Sj_j|j_ll J <r\ ^ jl 1 "i I l_ujJI 






.JlkJI »LJj1 ^Ij jl-u Jjj^ ■ ...■■. ■ al". II 



Ja-All iauLJai 



;li-J»VI 



vbi_n (jj^ (jl (3'iii "'"'II aLxJI Ij—iXi 



'j -^ Sj-^lj ^Jsli (3-'^ 6^ <Li£j_iJI iCla^l iLijAj jJ£ 
(_fl (jl j^Jt (j'^J:; -Isj— ^ j_a_«Jlj (jjfj (jl I '7> j^ 'J'—'' 
J-JLuu ^1 (^J^ VI I '•^ ' Cil ' i^^jULi i^jj^-i ljIjNiAI 
(jl n i<Mj .SjJ^Li iLijJLJiJI -^^ ■ ■" |_^ |_^l_sj J^j^ L?^ 
(jloa^l) ibjJLjJI £^-^ A^SH (jl I 1-^ 1 tlojjjA\ 11a (3^->'i 

i£. pi i^sl I l^j y^j iiitl (_gj i»^^ll Cilj-j-ill jjj-> "ii 
iCjii ill jljJsVI (>j SjjIjj i-«^ (jt »ts— ^Lj JJat g 



J^j_a t^l Jj_i. 



■i-. Vt 



t^ CiLL_i_SjJiJlj 



^^jiJLi ibjJLjJI iC^Ajii ^ i^l^J 



E 




''?r ^ "^ / t Z *^^J-^' ^-djj-^' CjUa-rt-Oj 






ctric 

d * a Laj I ,.,! ...^ dS'tl al t i^ * A->. 1 1 
JUatiU ■? ■ ■■■••"• J-^>i V J K Ml 1,1 



^jiJIj CiV^aJLlj *e^jJll iiili^l 5>^VI XiaiiJ -t^JljtJI 

iUS-uta j.^ &j ^ ^ *'-^jVI JL^xiU ^ * ...Ml * .Lbj^j ^ * '■■ 
ji'i t 1 ijj^jVI JlaaJI jxi SjjjaJLI 
C- 1^1— x-ll ^(j -^ II kila jj^ j1 isjuxi_i ^^j.iALuJLi ^jU Ti 



I4JS (jjSj ^1 t^jxaiaJI CiVLa-ll (^ 
^filA^II Jt-n II CiVj a — a |>J 3j~^' 
j_«VI AJi> >i^ <lj-^ Ij I iS l_ujj|j 
iLil_Sj ^ t-^ " ■ J J -^*' j_ij^ 
iLil_s^l "•it-.u^ A Aj_aj .^^liAl— aj 
^Cl^ljJI CiljUUI <Qjl-iu iLLLJ>lilll 
cljLiJiJI jj 4_iiljIjVI cLiUI ^^! 
j_3u) ^jjLllI Cit-ilXI (jx ii^jL^kJI 
Cilj— Jljj jI Till Jj— slL n\ ->!»•> "ill 

j^l Sj^lj_ll kisl^-S Ji^i Li ajjjj 

(jd C jj_l| Ijji .Jj — ^1 ^ ■!<-> Tl 



^1 dn-^ u^j^—A j^ tin -^'i j1 LUj JjxAjj Ij J J ->nll 
' (J-^ " AUaJ ^ iLLiLu Ljj— >^1 U_S <iLi_i.^jVl JUa£.VI 
- I|-jjja JUatl Jiii |_l£ j Vii-» j_jJaluj jALAJAI 

.|_yJljJI J^l jlUii (_yi J_jl3 

±i,i^ ^^\ ^LaJI j^^ Af^jVI JUa£:ifl yli . ^LUL. 
iUsLUjIjj IjJ-^ 'fl •''' ■'«"•" j^J-i ^L.i£.j_ill iUa^l ^ 
j1 I— a^ .,_,a^jVI J^aAJI J_i^ OJJJ ^1,1 iblajJI Ntr^ n 
Ji^ - ty^L J3^ iji\^\ jxaiS JUatV (/jjiJI J'^'iJI 
(j^Aj J J -> nil ^l_xJI J () -^ II I I'll -^ ^ ±ij -»'i ,_^l 

l^ lie 3"^ ' ^ji ^^ dhiiiljj iUsLui—u LAjI Ifl °' °^" 

. " iujLill jf jA-^tl " ciMi^jj juul LJLi^l 
Ijl Aj] ^° -s^ ^£. " <LajliJI <C£. jd.^^1 " Ijj^ j_a_lx-ij 
^jjj ^^•. .^a J^j_li,| j-i ." "I ^^i^ Lu LJLc. jLillI jLs 
(jj ^jJI_«JI J () -^ II I I'll -^ ^^ SjiljJI j-j-a-s (jjij (j1 
j()-^ II JiLfi^ tiljlsl ^ji Sjilj jj^ lij-A^ jV 'J^^l 

i«^! iJ'^^ Lv' j'^^''>"'U J()-^ II J^^^-a Ciliia j1 j^ 4->'il.l 

J\i iti'il ,_ji^ i^l-*-ll J (i'l II ^L^ j^ kil^ jLu i^jj-^ 

p"i nil r's^ijJi J i>iS j_L^ iLiiijJi" ^j_iii jUi fjS 



j^lUI jjj Ji»-l4ll ^ ii—lJIx. ii-j-LU 
.iajl^JI i»L^VI-> ii-ili^l J ■•■■'■" ^fi£. 

Cii»_^jil (jt ^^! 5jl_i)fl jJ-^i 

ivlaj ^ Jai ;.-. ,..tl <C£.j^l iC—iJLc. 
,_^j^jVl JlaAJI Jx^ SjJJ^I ibli^l 

iLil_sjJlj iLa^L-ill 4_£,j " -^"j 

. _ _ _ ij_laVII CiiLa, 4.1 J_^L ^l>jj| , Jt UJu JS J_Lus aj 

^j° •"■ " J •• • • -< -l.-^la -.11 - -^ J" . tr J ti ' ^ ^^^: -^ 



J£JA\ ^jS isLaULj JLa-ii^l j' • " " SjLiJJ di mStll 

cjjJI Cilj CiVj ^1 -laJ 1^ aI— £ JS Ml 1 jujj <\V.^ 

Jdl^l J^:^l jl u ''' ' ° Sj^ To ..Ut J"* "■' ,_jJLjjjHI 

^ Ijji jy^K~. II Jj^jj 'ft-. II iCijjiaJI i>J^ Jj^ ^" 

Jj-aj (_fV tpl— »-ll .if^l ^l^ tyS 5jSlj_ll jxfliS JUatl 
.... ,_''''__,....„ 1. iLiL-a-^aJLi lvoLAJI isJa^l , A 1 miTi ,_lt j—iiLUI A a J 

t^iU ^jS '1"-^' M_ajLaJI Atj^aJLIj " • ^^^^ '^^ '^- "^ 

JJat jUU JsVl CiisxX\ Cilijt tji .isuLjJI sL^VLj 

•LfJj^ " - • • • 



* * '^■"* 'f^ *"'* a . a"v II j^ J *% .7."* II 

jAt jmi jjAuj (^^) jI-th^i Jj^*-* 

ibLsyij .ijlJJI jl J "ill OiL^j-a 
,_,j^jVl J-laxJI J 1^ Sjjj aJll 



L- 



iV 7" (*?r/f'7r *Li^>ja-jl Jtjjajjl diLLa-St-a 



:tric 



TNC. ialaiJLj < JjLa-a 

Y • -^ Jjj^l jli <dJJ ^^ Jl_i< 

CiLjLaaJI oIa Q—a -Cii^ J-'->^ ' ? i / Y * 

.(jA±a] CiS^ ^^^ T * * * 

* (; ^ " Jdj^ J— ufliJ ^ ^'151 " j-i-c J-uflu-a 



«f<>.t.ll ^ <Lj$jXI <b^l-S^I Sj^VI j'_- "-' 

^-ii. Jd— J uu ^1 I 1^ I J J "^l.l fja i^\i mil L-lJI -^ ILl 

.(rn d.j.^) 14J ^ ob *e^^' ciUUaiii 

:i 1^ I jl(]-^ II 
.iCsibdl (_jj Jj-»nll tili jLu (jiia Ij (jjSj (jl 

'\ La^^L^ u3^ I " "" ^ <Jx^ jLu ij^— a^ Ij (jj^ (jl 
.jljIsVl tp^ Lf>''^' SjSIjJI jj-as jLiil tiLS 

I ^ iN ^UasVI O' pi -> i«ill JJ— xJI ^_l£ ^j "1 -» 1 jl 

<TNS jTT <jjLa^ jxajj *^1T i^*^-^* tjUasi i 



^ 



Yo. . 


Y. . . 


\^> • 


^Yo. 


^. . . 


A. . 


^r> 


a > > 


i" 


Y\o 


YO. 


^■\« 


\> > 


> 


(kVA) J>a.4U JJiaJii 5jj5JI 


nrv 


YVi'\ 


Y^^'\ 


^V^A 


^rvo 


\\> > 


^^^ 


■\AV 


00 • 


irr 


ni 


YY. 


\rv 


^^ 


(A) Ir jj^ai jUs 


i^,^ 


l',i 


rr,\ 


y^,i 


T^,o 


\y,i 


Tsi 


^^,i 


\r,y 


\',o 


A,rA 


o,i\ 


r,i> 


\,y\ 


Psc= cujji^jj*a(jj=aijus 
250MVA ^^A) I«^ 


oT,^ 


IT,' 


ri,A 


YV,o 


YY,Y 


\VA 


Y^,' 


^^,^ 


^r,o 


\o,V 


A,i'\ 


i,io 


r,ir 


\,y\ 


Psc = 
500MVA 


t^O 


l',l 


rr,\ 


y^,l 


0^,0 


^V,t 


\rA 


\\,\ 


AAT 


V,'V 


o,nr 


r,^r 


Y,YA 


\,M 


Psj._ cast resin jj^ai jUi 
250MVA (^^ ^'' 


aY,'\ 


ir,> 


n,A 


YV,o 


YY,Y 


^V,^ 


M,\ 


\\x 


'\,*i 


VOi 


o.nA 


r,M> 


Y,YA 


\,M 


Psc= 
500MVA 



.iLa.jjAJ ^^jj CiV^ j^l ^^ j^^UI SjSb OljLu :Y*^ {iSj JjoaJI 

J.n ^ II 0^1 ,n ^ (jj^ jl eerfj ^'^^l 'e^^'i (J***^') *^i^' ^'^j-^' ^^ 
dn -.J ^Jr,i VA.i jQ ^11 0^lj ^isl-^ -J^^a-ftiJ (&>^') ^.«**"'*' 

(jln riM ^LisL^ iC£j.uij Jx^—iJLi Aj^ L>ul->^ Cilj* ^ Cilj >iij~. ...ti . s.^ii. I I iLi£jiJI jt-"-n jl 

jJjAJ t^JLsJI J() -^1 1 jjSLusj jiLi jij£ j^LsJI '(} 7 " jjSLi.-ia ^ ijJ-iAj - -It-"-" jALAla 'ij-^ 

iUL^ ^ ajjj <l^iLa. ^IJpl Ja-^iJI ^lia jl ■(jA4^M.I J^l jjSLuSLa j1 SjSUI jisls ^j 

Sjilj J — ua-S jl J-ilj Ja-^k iiJJ — a, iyj\—Lui j^it UjI—lLAI ■>"• •"■ jPI_»JI ' J ^ II jjSLua_a 




V A ^ ^TL I t^Z. '*^->^' ji3>^' djliut* 






ctric 



Ji.^ 4i (JL-a-tl 



J (j-^ II jAI i»->1, JxdiiJI »Ij1 CiL 



CtJ-^J^ 6^i 



U <Ll' 



z 



j^l— «JI J^-^l jAI 1^1. (j^Mr^ -Ml 

ju Jjl Mi'ill Ijii .jA4 ->'il.l j() -^ llj 

1 JS_AJI) \^ i>a-ai tyi 1 a-jls 

.(r-\^ 



minimum pre-arcing 
time of HV fuse 

B/A u 1 .35 at any 
moment in time 
D/C u 2 at any 
current value 




Cju J_i jfl 111 :Y^^ ^j J&AJI 

J.^ aJI jl— u ^1 S Ji^bJj 

. J^l <bU^ o^&a^l 



iUaui 



_iJI CVL^I t^ :*iij 



I^jS jj^ ^1 alj-^'iMi^l tit'tl Ml II J 
Li j"i -> n ^l_xJI J(; -^11 Oj^U vbli 
Ciit—^jjjREF). ) CiiL^j-a ^-It 
jdjJI ,>j <i I HI St II iLs!il_xJI Cilj 
jLs tlLiLuj Ljj^l l_A^ >^ljJI jl-uJIj 
CiLiU, Sj_La.jJI iLi^Lij4^l ibl—iLaJI 
J() -^ 1 1 Ci^Lllajjj jA4->"i1,I J OT* II 
J^^l Ji i«^j3 tiljJal ija u — ILxJI 
jlslaJ ibjiaJI Jj-usjjJI ^\Ja] ^^Jl 
^1 Jaas ^^ (jA4 ^'il.l Jf^l Sjilj 
iLs^Lx_ll Cl^L^jAJ I (J S. a ^•j jiXl 
.^IjJI jLuJIj ijJ^I CA^ d iiii'Stll 



^Li—JI ji^u^Li (jA4->'il,l ^^-^ II S^lj ^lj_sj ;pl-x-ll 
ils .L4JiLi. jUI jl— lUlj J- «■■■ "■" c»sj (j^ iCail-xU 
qu <i iMiStll 4 s^bOJ jil_xJI JS.AJI Li^J -•! ••■^••ti 

AisLs ^^'l^ 'it, JJJ mil kilj-^VI Va) jl I "ill J L>AJ.II 
(^jj-ill xJaiJI d^J -> I ^1 jl I'l II An I 4 JJ£. S^ljJI 

Y > ,_^ J^^l ijS S~,in^ Cil I'l^'itl alii .^l4ijs 

' j * *^" ** ^ *^ ^ " * H 

j_k.1 j_ll jALxaJiI ^^'i->'in s=^lj-^1 *iLS (jjij (jl I 1-^ I Q 

tS^ljJI ^IsU ^"l-»"lfl (jd ij^-uJI 

:jjSLi-oi,l (tiij jijt (_j1) jj'G ji,i£ j^ Jixll ■ 
La J () i»^l , ^jJjVI ( ^'I't'iU *I>^1 5_slS (jjij (jl k_iaj □ 

jjt 4Jl ^_lxAj) j-jS1 j1 \,rfi Uj^ JaLjLaj SjiljJI 
JiL_k " j" (jj^l jit fljSljJI jisLs ( ^'i->'in jjj-a 
(jl I 1^ I j() i»*Ltl ^'i->'in (jl— ^ 'J-'^l ^ * * J^l^ ^N4'i 
a I jAXdl ^ V^ jJsLjj iUa^jj " J " (j^ VII Q*^ J^ vdJ 

3i-* J (1 "^* 'l ( 3"'">"' " *lj-^' 4_9l_S (jjSj (jl k_iaj □ 

J \ <•] j1 T (^jl uu Jxl t fii S^lj— II ^Jsl_S ^"i-»"ifi 

JJ£. S^lj— II ^isl—S ^"i-» "in J J J— a >i^ <>— Jl (■ "n ni) 

(jl_9 <4_uL3 \,0 j-lsLlj iUaij J^LAI jI— u JjA—a 

jAj (jl I 1^ li jLiUI Jj A —a (jxi^ JJ£ j() mtl ^'i->'ifi 

.(Ij^J tj^'\ j1 (jl^^ V' j^l-JJ iUa^Jj 

^LxJI J (;-» II jAI i»-it &-uxaUI ^ (_gj msll ^1 nmll 

.(jA4->'il,l J()-^ II S^lj ^IjSj 

J () -^ II ClIjLl-J Jj^:^ I 1 ^ I <(jt ri->'ll,l (ju iLJjl_a_aiJ 

J2.A1I .(jii'St II j1 .(jA4 -^'ifi J ^ Ciljl— u ^1 ^l-xJI 

■ Cil ilt-i~il.l dlli 7UOJJ Y \_^ i^j 



L' 



'» TT ^ 7^ I f V *^-^^>^' ^*t!J3-'-^' *^Lla-2t-a 



:tric 



.iUjJ&a jj£ iL^jJJ ^jJs ^IjJI 

jjj-^^ ^ iCKuL-A-U ^' -IS -.11 Jj^l 
JUa£.Vl (3^ (jA^^'il,! J() -^ II Ci^UxAjj 
LjjjLJl ^ Ci^L.<^ji,l v^j (3^J^ 6^ 
tCilj-ui^l J-(^ '^ ** ^ * ^QJJJLd J wrt aj 

Jj*^^ " ^^^1"^ ^) *°J "" ** ■ "■'*" • 
^jj-o-ll ^j^Li-iiSLJ V! I4J-I! J>-^>ll 
^ Jiaiia (^jiaJI ,>JI Lai .(iaas ji^ 
^ 4jIjj ^LlaK"M 4jL^ a ^^^-^ ^ ' * *^ j" 
2-lsli ,^J-:^J 1^1— x-ll .''f^l ij'^^ 2^1^ 
^ I'l-, lAjl LiS njnhWU Jt^-\ II a^lj 
.LLiLuj iLiLa:^l t-*^-^ ^ 



J i»is j1 1-11 -> .jA^->'i 1.1 j() -> II S^lj vtsli <Lil_sjj 
J (] -^11 jisLaJ (3!^ Mill j1 (^yxJI I iM -^11 ^^ SjiUI 
iLS iji iLiULiil Jal_S (jlj_a_s ^^1 (_jjJj_uj jALAjAI 
^Mj S^Ij j it-i s jj^j 6^ <aI— c JS Ml I .(jQJI ^ II 

^Udl j_a^l jiljj ^^ J>a_<dJ JoKJI iK^I jl_a 
JiaaJ (^ji»iSII Cil-ij)"i Mil,l Ciliji ^) jA^->'il,l j()-^ llj 
JJaxJI (jl_S Ijl La iUL.^ ^j .(jiUiUI ^^ SjjIjJI j_uas 
SjjiLia <(_yojVI ^! j^^l i^jLa,] Sjilj jj^ (jt SjLit 
j.^4'^ p~ii Ml jVii-> <j.^4->"il.l J (i't II S^lj ^Jsli (c^l 

JalSJI JiaJI jLu j^iS 5j^ \ 1-A tPlj-a. ^yJI iajill aiiS 
qdai. ^ji (^j Mij Ml J J j-.nll ^^L«JI J (j-^l l ^La. ^^ 



tyJ! J-^'i jiJ=^ »j^I>aJI j i ^ 4 (jl 

jl^J£. Cl '»'i Ljj Sj l__a S ij^jVl 

j^j'QJI <Uia_Jl ^ji iUuOjVI JUat^l " 
:^jJI (j^jjj^ <IT" 

«LJjt-lT tl JxajJLl J j ^ is J i& ■ 

^jJI jjiaJI Ci^U^jj <LsL^ j^^j 
^^ *^ -^ d t Mil a tfC^L u ia ^^i£ J1a£ «Lj 
ij^it^ll ^1 <Jt-it II ^La^Aj 
p iImiII jjia-ll ^^ lit-i^ J () ■^ ajLij g 
JiAj iU_ia ^1 <La,l Mit.l Quaj ^j£. 
A J 1 1,1 VI I "1 1 4 Olj_a V L^^l 
.^j^j^ ^LluiJJLi 
iCiL^ ^ ' ai^'ti jLillI jli dJJJ ^-^ ■"■"• 
^ J -^ II Cilj 1 < "1 1 S^LJUI ^IjjJI 
jiljjJI ^j -J 4 i ^ll LjjI— a_a (jjSj 

JJoaJI x-i^j_a ^ 4 uj_iJI -^ " ■! ■11 

iV ^Ij.^ ' al^'.tl jl .".11 Ja. 5 i l.~. ... 
Ijl TT,— ^ JS Mill ^ ^Lj^j_a ^ I fi < 
tCt Mil^ L^ <La_iiuj S^lj dLla Cul^ 
Jjjls ^^ iai.) o^jVI t^l SjJ-^ia^ 

."J" ""J ^ '^""°" J^ '■■ "■■ ^-1 (_yisLkJI 

<— <LiJI_£. ''" ■ "'I '■■■^ S ^j' CuLS Ijl— 

.cLuXuJI S^ljll S^ljJI ^Ls Ji»-\4i 



hi lAI jr^4'^"in (^J— a L^ ^^j^jVI Jht II Ci^L^j— a jl 
I j '■< " ■ |_j_lL_jJLij <LujLui_^ ji^ViS, L^l '■« " ■ 



J'-Tf 
j^LULjj '^^JVl 4L».ljJ j^i jin 411 SjjIj JJaf. d-^lltn 

l£. .^j_^ oj Mi'i jjal-t n fja Jil4~ill I'llj *ij Jt-it II 
j^a^ .\ J ■■■I ...-v II iL^jJ x^j i^^l—ll jj:^l ■ "^ ■ <G1 
6' is^i t^Jp *-^jJ iS^i (J^^^' J j *'""' JaJ-ti J-uoj 

i'sat .S n iImi di^^l Sj-^lj <l.i-9 (j>-^ LfJJI CiSjJI ^ 

i| iLL^LUI d— t-ujljjll ■? -^ ■"■"■ ijjS^ i-i^lj-ll Ji< mmII 

ajsuijil JL-a-^VIj SjJ-ail jiUai j^ CiV>^»JL (j-OjVI 
d t MiljJ^I A n\-i'i] |_^ d K-iL^ L^jj.^^ J a ~. ^ .J .l_^ 
^LxJI 'fl-^ II CiLij'iMifi ^ ■'I i^~ ...vfi SrW Ml) iUx^jVI 

.(J^dJI IJA iQjt-itJ (^1 

^ ^Mlll CiljLiUI »ii 7* "'"'J ^dAJI jxiij <U jjij u^jVI 

ij^^ (^jilj " I 4K"itil" jl illLi ^. null L.a i^laxU u^jVI 



WE 




S; tTil tZ. ^->^' £ij>^' oLkjt* 






ctric 



U.,AI ) jjjjj JJslSlII jLuiaj Jj-ojAI .4-1 J lU "ill UjjJI d n 1^ II jli d K i n 1.1 ajji (_f jLLjJj 

.Cil^jVl Ji t^ I 4lnll pjImiII jeJiJ S-tLWs Jl -> a (^ J-uj|j ^Uai ^^It iLLjiailj 

■-.I .A5I) ijaj Ja ^" -.l..-.t "11 ajjS SjjSUaJI aiiS .(Y ajljia jLal JaljLaj (_j1) "I ^ <5j^l 

J. f , a ,..<i .t ) -.1. 1 . ".I I l£. aLUI J(; -^11 Cilt-i'>i S iMij'i(;ll Cil n\ niry "ilLi ia^ (jU Ti 

jijs ^jJI JJaaJI jl_u JjJa3 tjiaj tCI J^-^l »jjlj ^^ ^-^ jifj t^l Ci^l-^l (^ tr"-*-" 

iujlia j^ (jt isj— iu fj-a. iLLiii-i (> «-ts-^' U'O-*-' 4— "j-s ii— ijlijJI CiiL^jAlj t^JI— sUI 

^^^— • J.A.aA.".A J U« I f jLuia cr'^j' J^^ Aia^ul^ iLijiill CuL-S Ijl <UaLi,j J_J^I 

Sj_*j jjJ a (jj_ujjJi u tila (j! 20^ (^1 <Ca_a3jj j^LsJI J_J^ t^-a-^VI ^ M ?" u'^i 

i^iai U lAUI i^ x-ij ij CiljJa^ •^'-J^ i^J^ J^:^ 

.*! I"* ■% 1UM I A m ... | * A ■% *5 Aj (CJ— d (c^ 4j &A-LU CaLJ 4^ J Q.^ Q (jl-(^i 1 4^LujJI ^Lui^Lltl bJJj 

-• !<■ .T. »_a L-ujLuj) jI« ".". Cil— iUI ' 4-Sjl-sm Cilj jAjjLjJI it-alajy ^^j-OjVI JJaaJI jl— iJ 

Jl. .^ all d .aI« I) U .UA. II X , 1 all . jj.ujjiij tila «-(_f jLia ^ l i A jJ Sjjjj^ ^Jl Ljjjaj 

l^jJaJLi ^pJI t^LsJI 'a 7" CiLijluiX (^,^1 ia^lj i^l-»-ll ^ ^O -^1 1 it^Jiit (^ jiUiUI (j-ajj°G 

.J-iJjJI Ijji ■Oj-u'J-'-'-i i-^l" <Ua.uj|^ 

p iiAjj jU la^L-cl ^jj-uiXI iU^jJJ^I iC—ajlAXI aUaJ |_^ 
P jj-^a-a j2>t SjLi-t ^ j^j^jVl JJaAJI JiLi, jl— lill jt 
^ jUI jL-iJIj jiUillJ d sK".t.l 4 Jt iiil^JLl CiljLiJiJI 
jjJaJI J^ jj jjJaJI (^ iUjLail jLu jjSjj .iUjIHI 
(JJaaJI SjjS JiLk L-ujjSjLa j()-^ II JsLj) Jlat 4j (_jjJI 
jjlaJI 4.^1^1 ij^^j YY,_^ ji^j J< Ml I Li 7u^^ ^ La^ 
.iLa.jJ ^ • I 4K"il,l ^jJljlu\^\ jl—iUlj iUjIHI jUj y^ 

j^Jaxu JcLiLI jLu jLa .JcLiu iujLilll Jlji'iml ju Ijl 

^ (jJlj-ll-^ (jJ'SjMij ii-^jj ^ • jljiaj JJajUl jjio ,i^ 

^ ' ■ i^'' j^jj .,_jA Lul^l ' ai^~ii jL-lU JjI— ax j^ 

■ aK-ll jLi3 »LiJI <4i£.liJLl iLuiJ ^^1 jLiIikVI ^Ja 
JiaS. jLu J— ^>> (>1 4J1 /flx-u .JiiLxJI J^LA ,_jJL^IjJll 
aia YV,— ^ J'S MilLi TtiOjj ^ [—a£ <(_yOjVI [cJI i^j-"" 
4jLi f J tlA% i| ^Li^LJJI ^ . j &.UJ jAjj L^id J.d£ ^j^ (^^ 
CiLd al^ ' **'■■* iLijl^ JJn&JI jl^ ^ULll j^dU j^ (3^ 



L 



^' ?^ ^ 7^ I f 7^ 4_i£,>jiJl x_jjajjl diLLa-St-a 



:tric 



i.St l jLiill (_J aiiiLa - fjj;iaj ^ty^ ^ jilialll CiljJAa JaAj 

dlA->l jit SjjL^I jililU g^UaaiVI ■ -tr^j' lM- J^^i *^l-^ t^ J^ ibliUI jlj-aiuji ■ 
f .!-«■ A 1 «^ «/» . .f JJaaJI J-* JJ-a— a j-i£ Jiuu JjJU j1 AJiaj alti'i II <LujLujI 
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fSIci +e IC2 = 3IC 



^j1 Jta£ laixLs :YY ^ ^j J&uiJI 




Vl 
^3 Ic. V2 



ibjl 1 jj — j a. SjjIjJI jj.aiS siLul JJ^ 

r 




V3 = 



Ip l>>>3lc 




WE 



JiaAJI siLiil 



^j4:iJLJ,l t jAaJLI ^IF JJaAJI jLij 
CiljLjJiJIjIF JjL^JLI jijli-a jIj^ 

3.1c jtitfiii ^ J s . -.ti 4jj_«_uJI 




4T ^ ? "^ I t Z *^^->^' ?-i3j-^' djuajt-oi 






ctric 



^ > 



SjjULi tU^iJiJI 



13 1 



c1 




[3 Ic2 



If = 



I'F 



1 



i\ n Ji 



I'F = 31c 







IF = 3IC)) dJLaJJ ^(i^-.^ iaJa^ 






ici 



/ 



IC2 



Vs Ic3 V2 








(Petersen) o>^j^ '■*^ fr«) tf^^jl (>^ »^»^^« :Yr ^ jiSj jiiiii 



L 



41 TT ^ 7^ / f "T *^-i^ >^' ^*t!J3-'-^' *^Lla-2t-a 



"trie 



J^^L^ »jlj_:^l ^ JjJ_uJI ^Lijj^l II 'i-^'i ^ 1^1 ->i 

jjj-aJI (jLs JjLuJLj 4J^J>a_a Ci^^-aj jjj J^^ J^ J^lj a ^ 

^ « ■'" " •" .^^'llj A .1 /.^ II Jj,,^|^2j ^ SU". tl i-Llljirillj ^^^^, 



aj^ .jALklXI j(; -^ II /^LxJI j|3 -^ 1 1 



i_ji Aj-Sjil 5j«-^5i*J jiiajJI jiljjj '^'-r^Vl JJJJJ j»ii 

j.< .".K.Aj iU-^Li^^ ,-.l 5. ,7,. -. . iLi£j-iJI Cilia^l 
^ J .<.M<.tl <LlUj_ll ^ -S ^" jU-iJ -J-LX ulUI jIj-sI 

Li^LkJI ijk Sj—xJll ^ ii'iit n s^lj^l piA'i Ciljj-^^.^ g 
J .j^~. II T-Liid 3 ' " ' * "' I 

^ylt jUitVI t^jj.^^1 (> :«la>aJ* ....'. ,11 ^.A.-.i l ^ 

Sp -^v^ w- iilsjJJ .ixji J- ■"«"• " NP-i-^n (jl 

LuiVI J^l )XI ,ci iQiiM y~\ \-Ai\n < 

- ^ aljiLi^VI ^ Lt>ui ^ajJlxIJI /iKa-VI Jliil 4St 6' . I I • ^- -I , • 1 

r ■" s? -^^ '•^ / r . " -' '-'• ^ A . I. . .... ciljjl— la (_ji j_i^ 

SjSiJI jijaij . jLj3liil (3;iJl»3 ^ylt j^ii*3 ^1 aii jys .^N^ll ^LaJI ^ja3 (jl l^lLi 

„ . „_ , ,, U Las a <ft_uLia S,it at J^t jjjSj al jj jaJ iUJLial , Jt 

a_i_a_s|j_i. ^j-,,n -ill iOa-j-a JiLA -V f' l^^lilj^ jii; 4jiLuJI iaj^ c^li Ijl 

jiK^^I a^^lj ^ujl_m ^ SSi^AxAa ojjLSIa iLi_al^l d ImiImi ^ L^J-a ^j^^j isj^^AII alA 
.JaJljAs Jiiiij liUjJ ^^ JjjjiuJI ' •'•■^~- ^\ o(t II iu^Luj j'S^" ^t JaJLj 

.^uiuJI 
JsJuAll iL^jJ j^l Jjj-ojJI I ilN~ii ,JLit,l Jii HI j^lai 

, ,, ,, ,, . .. ,, . ^JJJ UJ jU_j mI I i-> I Cil iliH II Aa I "i n fi IjJ-C ,<JI-xJI 

/^yJl-xJI J_4^l J_ij>. CiUa^^ (^ .--^i U..„ . LJ~ „ tr 

: ^yit i_:j-^ " ^^1 jAii>Ja,l 'fl-^'i ts^"^ J^ Ciljjllaj jiLiaJI ^^jJjjAJI jjj .^j^uauj 

j1 <4>Jj-9 2r^J^ ^ ' O J^>^ ^i-^^l ■ ^J-uj^ ij^ Ji^ Lf^i .iLajLuJI <GJL^ ^Jl AUalll SjLc^ 

(*eJ'>^ Cbii- (» J^j (^y ^LJii ^^! t^jjj (j' 6^ q^^L-^l l-iiS (^ cljjLJll 

iej>' SJ ^/J^J ti-- =^^ Jl j_^ ^ylt Cilj-UI (yltj cMal-jJI ^^ SjjiaiJI a-JUb 

.»lj.Ul 



44 7" t^^/f^ *^^->^' ^4^J-^' djuajt-oi 



<L>fi^l Cilkadl ^ "■■ 8 -A.- 'I 







ctric 



J)^dj L^^lj <^lSj ^L^^j 7c_LiLia J '" J"'7 "* Jj-^-^ I 
JJ Ja— ^ *_las/ Jx^lJ ^I J — iu Ijjj-a jjSj jl 

Cil J qL^Lj tu-^uu Jj ^ ^ Sj * ^ ^ Cil— ^ * "■ * " I 

^ I ^L jl^ Ijj .JaaJI gl^/ Jdhflj ^iS-ia J>t ml D 

Jj- • ^^ Ja^l Jirt a rl^>-^ J ■ ■ • "" D 
<LtU^lj ^liXI <C£,^Aa^ 

I'su A iL^jJJI oLi jLS Ijl — 

.x(S.^^lLi\ L^jlifl Jj.AiJI (^■"ia-\ ^Llia jLS Ijl 

«*^ J$ Jib j^l J,>«*^l iLul^l D 

jl^j L^jjia iC^jllLi u^LkJI JxaHI ryjka jl^ Ijl 
,p5U ^\ rsu ^ iC^jllI ^ jAjjlUI (~ ■"■1°") r^^i^ 

' "^j "' ° " ijAjjLjui (~'"'' ° *) ^' "' ° " ijl— ^ Ijl 
JLfijfl JUaaJt, ^LxJI a^l ^Lu&s ^1 J>u9^l D 

^^1 "i4n jL-^J (j^Aj'i 4fi J r»*i4ll ^^->l ~i4 fi jl^ Ijl 

.(j<SUo iL^jUl ^ (jAjjIjJI 

Cul^J <l-^j"i in ^l_xJI J() -^11 Jj^ ^1 "i4 n jLS Ijl 

.J^l J,^a^ ^jJ ^ JiA&JI ^lia Jjt itn D 

.Liiiu (L^jJJI ^Li jLS Ijl 
TLjjLia (jls <J^j *jj|j (j^ (jAjji_jJI rliia jLS Ijl 
,_pjL4J |^J_£. ^1 dJj ij^ <4 J 41 t "il,l Jm 411 

.^^.ujLld J^-uu 1^5 1 ,M<" Aj^UI ijA j oS^ a <S >j|jJI 



L 



4^ 7- r^ "T / f "T *^-i^>J2J' ^*t!J3-'-^' *^Lla-2t-a 



:tric 



^- 



[] 



J 



s 






I 



HV switch and LV CB closed 



Id 4 
r 



ill 






I 



HVIuses accessible 



g^. 



[] 



■H^H 



Mo 



^x^^| 



foS 



^ 



lo 



-f!l 



-ff- 






dV 



ALi (j^l -^ II f jj— II (3^ 



tj_aJI cUaaJLI J> 



cljjl jjSI jl_S .(jA^-^'in ^^ (JJjLj-S S^^Lj Sjj^Ij 
J^^/^lx '(} -^ iaia^l ^ LcjA^ (j iitn'ill -.lUUA. a 

jU J^ (3^—1 aJ Ijl J^^l aj\ -^^ jgi[ Jj_i^jJI ^la | 
«Jol_a aLS^I aj j-s (^ 3-i Ijl <iLil_s^lj ^ •"■' °*' 

'V Jjla " ^jAjJI jlC Jj-> nil Jr^^->"ll,l y\(^-\ II S^lj 

. " ' *^'^ ••"^ " a| 

J (;-^ II jl ^jJI_«JI j() -^11 Jjxajj tiljJoy Jj_i-ojJI (jl 

iL».^ (^^i»JI oljkj^l ^yi djn^o.CiV^aJLI >ta.V t^-ll-S-ll 

^I'l 4fij ^Lf' >^4— ^ jAI mnj J.LAi 'r\ ~\in I ^\s. J-^^ 
iLdjL^ Cils^l^^l ^LuLi juj ^1 I 1^ 1 <^l^ j() -^ (jAjj'G 

fjjj a 4JI aJI dUj ^ J J aJll jj^ :^J -^ Ift 

(jMiUII P^JJ-II (3^ lP'-^ >^-^ J-'^^J^ eiljlsl Ci^tusjAj 

xJa^ 'J"" ° ^' ~° " (jj^ . jjlaJI <Li_j^ Ci^U^^I 

IjAjjIj ^Li^Aj I i^jJLSaj ^ I »-i~i II i^pLxJI ' fl -^ " J^^l 

(j1 (_ft <l-SLa (>^l "<sl,l j^Jt jjiaj V i-n** ' ^^1— sUI Jf^l 
.j^VI (3^ OJ-^ loi^J"*! (jit Jj.a-1 
Ci^Llo^^I j^jS »^Lui j^I^J f-Uaij Ijjjj 6j^ >^ jl* 

.AiiQJI 

^jjj <SjJ^I J,^a-« o^jtij J-i^i-i Ol^jlai 

^(_jtJ| j() ■^ 1 1 Jn '.Il Jj-oli / jJsLs ^1 "i4 fi 3-lt □ 
.(jA4->'ll,l J()-^ II S^lj A-lsl^J 

^jiJI ^-lAj /e-lt (3- " ^' * -° If"-*-" b^(;-^ II (jAjjIj rLj^ r-i 
<0" " j^Liiil 3:ijJs (> 



^ 




S; tTil tZ. ^->^' ti3>^' cuLkjt* 






ctric 



^ > 



jAiiJAI J ()-^ll Sjilj jJsLs j^O" " ^Liiil j_uaj D 

Ic <>SiMH'ij jA4 't'll.l J()-^ II a^lj vbli nJla jUJ [] 
O . " T-LiiXI 4Ja.uj|jj TuAJI ^-^J 
O . " ^Liiil jJ>a-J litlj J-»-i ("J □ 

: Y aSj Sjti'^ll ■ 

<^LxJI jt^-\ II rLiifl nJia Ajj [] 
J_S "j^-^aJI jLij-uj " jl — u CjI— A (jl (JJ jSi—UI ail [] 

: r (lSj S^t^l ■ 

^I'l 41,Li ^LxJI J 7> 1 1 o^j'-' r^ '^'^ J— '>^ i^-'-' D 

<jVl fjjia jji*j"0" ^Oiil D 
: i (lSj S^t^l ■ 

J^jaJI j&\ tnn ^1 Jjj^^l £:^^ f'jj j Vi i -> (j^J-i [] 
jAjjU ^lla_« ^ ^jjls (jt UjJjaJ (^1) (_5JL»JI 
it^yjl aij ^^ JJ^Jj"S" ^Ijiil .(^^1— «JI .i^l 
(^LaJI j()-^ II jAjj'G rl-J^ ^^ii- Si£- Ijjla jj^j 
^LxJI j()-^ II ^ri 4n (j I it n "i I S rLiiXI ^jljl aIj [] 

-^1 j^j ^ 
<(jVl I J J t i fi J l"i < 1 o rLiiil [] 

^ jiLjlaJI P^lll (j-a t5-ll-»-ll JQ -^ II Jjj-ajJ tiljisl 
<Jj_usjill tilj-isl 3i^ LS^'-^>" f-Uaill j1 J>^»JLI 
iL)^^ jLs (>UL^I UK ^ .iUL^I ^'-^ "S" Uiiii-> 
^Liiil jjjsj jJI (_f jjjiu CiiU^^il tjj jjSI jl j^lj 

-1.-11 • .ItO" 

:^pVl tji iCajLuill Ciljh-MI ^LiJ Jlali 
fr'i 411 ^J^J ^ ^l_xJI J (] 'I II r\ "|4 n ^^j_ui_xJi (] 

sic- s ^Lji_m ' ■ ■ °~' o . ^1 ""■ °*' tit-iMii^ 

kiljisl Cul-^ ULb J^^l Ji I'^JJ eiljlsl (3 1 Ml < "i 

.iLijIx Jjj^jIUI 
(^iiJI jj^j tji (J-"-*-" b^(; -^ II (jAjjIj ^Liia jj^ (^ 



L 



XV 7" (*?r/f'7r *Li^>ja-Ji Jtjjajjl diLLa-St-a 



:tric 



jlLc J< iti » J^ iLLlxuJ AJjkjxbU <<QI lr»*ill JLa£l ^'>^! 

It ^j itit l (jjjjj^l ojj -»i Ja_aJI ^l_!i_a_a jjSj 

^LjiXl Slaaii\^ j^4^'il,l j()-^ II a^lj vbli (jutn'i ^.^ 
^LxJI j(;-^ II ijAjjIj ^l_jiu oj 1 i4"i ju (^JJIj < O 

.jJjT JiAj l—LOjJ-aj Vjj— »— « J J "ttl (j>-Sj ^pi—ULj 
H "'^t t^>l*JI J< Kij-lll tijls (jt ^1 SjLuiVI J J ■^'ij 

jLuXI Ciljt-i-MI dJj J^LA tjj4^ i^ijj J_S Ja^^l 2-la^ 

:^j ljLlujI iQ^U ^1 jjJLj lliij -14-^! 

^ <i_C,J "^J-a <i I'ulil Jl r»-lj_lil eiljlsl Uj^ 6^ 
^ !(] ill Jjx<3^l j^^l J->-£' (3^J d lr»*iVlfl SjJ.^^.:^ I 

liC^^bdl Cllj ~ ■"■latl dcjA-^ > 
'*'< ■ ' " ^J 7-l_!i_a^J_l ''-^j ~° *' Cil in n^m ijj^ ijl 

-' J '■ " iCcj^jd iu^j^ ( .1 ^ ^\ I 
^ ^^iMo ^Liiil ^J_t (_gj"i-> 1 (_f jJI ijiLiJI (jjij (jl 
V '^•■^ ■ f ^j^ UjSFn jULi l^^ioAj &Jjl_£. ijLi g 

JjJl iu^ixJI Jjxo^l kiljlsl jj<" '■■ iuLxJI ^L^l ^ 
.5j 1-^ ^11 J^Ij ^jLc (S^IjJI 2-lsl-s j1) ^liJlXI lia 

• a I ■< ■'■l< ■« d a . ,t. « ~. juj ijAjjtj r^-'^ ^'-^>^! .""'""J 
I iiii^) (_Jjjj_iAJI (jj (jj^ J-s j1 ■ t^^ II Jj^J ^I'l in 
ibj—Xji Jjl^ ^ . .7. . ~. J J 1^4 /^ .".I at I df J A->. A c j^ 

(jAjjLjJI ^Lj_a_a (^Jt Jjs <(.m SVI "i-SjJo jjt JijJI 
£^l_uu t^jt^^ ■ ^ I « ~ ■ ^ ■ " ■ « ~ t' t--^ ^ (_^t (jl ^i^-n 
Ciljt-i'> (j n I n~i 1 (jl dn-> 1 id^lxl l(j -> iiAjj ^ ,_^l dJU 

.iUjiLa C)l<i|j:^lj 



^ 




S; tTil tZ. ^->^' ti3>^' cuLkjt* 






1a Jl^ LjblJLdU S^ji^Xl i^WfiiunW aoAj^lSlIa^l -i 



ctric 



iLuLij-^ Cil 11 'SjJ ji'i t"i jAs-^'ifi >^^-^ Ciljl.^ ^-l£ 
CJ 4^ J* *^ \ ^ ^. n ml *(] ">■ * fc-^^-A ^ jJLi aUsaj d Iri^'in 

1^ ci^Ufl^ l 

5jj_JLus t^^l-r?^ CiV>a^ ^■'1'-=' " ■■' i' tj^ J^'J ^^ •'•i^ <5j-^Ij aij_t ^ l a ^"^ J 
(_^ CiV^aJLl j^L"^ *^j*^l *^^1 (^^' '**^' ^^."".' J:»*a>iJI 

d->iAlj Cil—uiaiLa jj Jin^ll iC_4^ '*e^*^ iP-^i 6« *^>Ai. (^Jjli 

, jjj>i S^^ ^'^^ ■ "t?^^ tr^J 

^1^1 tK^I (> Jj-aJll ibLa.^ ■ J>*Jt' 

^ 4 1 \i Mill ^IjjJI 4-il n -> j 1^1^ >^J,^^ J-iJJLj 0»jIaXI CiVj^^l ^1 1^~. ,..! ^] '••■-- 

.SjjIjJI jj-aS JUatl JilojJI (jL-S <(jljljj| jvtixj ^^ fjjlA-> fi J I'i 1 1 Jjjjill 

:^ dli.^41.1 iC^mi 
rjLk x^ ^1 iLi£,jiJI "•! i^^aII iLili^l CiV>a^l _ 

.jSI^I 

^Ij-aJLi JSAHI ^li^'j^' '^'j *-*' T^' CiVj-^l _ 

SjJ t"i n (_yjl il,l <; i&^ljJll J:klj ^ij f^\ ^L-aSU 
.nJI .. jj()iT^ II Jl i^'iMiV sjjlLI ^LiXlj ^IjJsJI 

^ ■■■^jll ^SU II <uj^ g iiij J^^l) ^ •" "" ^ ^ ° ■^" 1^ CiUaJsLaJLI nj.ojj 
^UJI J_J^ ib_ils^l LiiUi^l ■ :(^U(ro^a. 

^1 ^l_xJI ja -^ II ^ Jj-> "ill J j^ ^Ij <^l-x-ll ^i^^^ HijJi. Jj^jJ iCiUkll 3j^I I 

jA^ ^JiXI J a ?-" '^I>^l>'> ^ I <<bj^l S^ljJI <uj^ [] 

-J'^a" iULxJI ki^liajJIj ^su II iuj^ i| jjLj Uj_s j"«"") iLijjiJI S^IjJI D 

iC-utjjjJUIj iU^Ljyi Li^Us^l ■ < (j^Mii'ijJI 

<(jA4->"il.l J() ■^ 1 1 -(^< ■"■!< ■" ^ji mH~i) (L^jj^I <Uj:kJI D 

.a^ui Lii>su &^mi 3J3QX1 ■ 



i'L^V^ 



L 



4» 7^ ^ 7^ I f V *^-^^>^' ^*t!J3-'-^' *^Lla-2t-a 



:tnc 






Snji'i II Jaaa^ 






J4^ tlltbljfi 






'll[;""''l / iLilLiJI iju J^^liJI jj^l 



d^la ia^ iLdO^ 



(^j^Liul ^jil^ jiUaJ JiAJ 



\ 



'U.ULj iLas:^ 



SAl^ iUjik 






I 1 



\ 



\ 



J^&^J,l J-LbA aj i^ljlsl jAa-^'tA t|j ^ Jo^LAJ iLiiLuj J-LbA aj i^ljlsl 



[] 



4jli^ 






1- 









i 



■ — ''-''^i 



<£>- 



LojIj • 



^ TLAiAU 




(jO "^ ' ""^ 11 ij A '-■■* flJI *a * A J a J^ 1 



il^iuiXI 



pLi^^^l 4£j^ jl-*^' 



f^Lijf^l ^j^ 



j^fl^la j^ Ciljlj£ ^ ^J^l <*ll([*iiiiU iCLi^A : Yo^ ^j J^ixJI 




?^ ^ T^ I f V *^;^>^' ^*t!J3^' cjlLa-rt-oi 






ctric 



^ > 



jjjjLuj) SF6 CiljA-tlj S—iiLjj^iJI ^I'il 41,1 iCtj^-^-a 
^JbS S S fiti'iV iOJ^ aLJjl iL^—i^^l ^Cu^^j^I jjjjJi 

:<LiJLlll J .".t-. .11 . 
EDF <UTE idjiiAja : iuiJsj ■ 

VDE ipui 
ANSI SjSjjjI 



< ^ * * * * * " Cat ^^ Calj *^ ^ -%t t -^ "* ,..t j^ ^'*<AA 

Cilj <La^j-J,l <Li£jiJI --H^-. 1 1 S it«iLk Sitn < " ' •^~ '■■"■ 

iLi3^IJ Ss.^A^\ iuii^l ^ "-j" <Li£^l CilN->l,l I 

./iClKJI iLijL^I iiLiijyi 

.(J.LSHI J>JI) 

UjLjlj'li SF6-all Cilj-sLJ j ifiTi " J .<.,..M<ll " 
d .1.4 ,v,~.ll l^Xi^j^^ iuifll^UI l^i^Usjj iuALkll 



» h4l *<"■■' ^ Jj^ t}'^ " ^i-^jJ iLiJljJI CiIjLjaJI ' °.^~ 

^1^ Cil ilt-i'in Jal ■ 
AJI 111*1 "•! .IU~. A J^f I 



diU^ljUi^l Y/i 



L 



' ?^ ^ T^ I f V *^-^^>^' ^*t!J3-'-^' *^Lla-2t-a 



:tric 







ef^ 



li« 



^<^ 



JIC 



t^ 



•o' — ^i jiiaj 



iLiiLi^l Sjj^j 



6^i -Jf^j^lj ts^l-^i^j'^' 
^Lul 1 ^^1 ^ ji iiM~i II iuj .Jjxaj-UI jLi_iAa ^ 

^l-£ Ji> ->l( ^oAS JyhOb^ ^n a ft ■• <j~'l J'j J ■■■J <L.iij_L<iiJUI <La^t Mill ^ LjI_uj1 



WE 




S; tTil tZ. ^->^' ti3>^' cuLkjt* 






ctric 



^ > 



Jit-i^ll " "■! .IU~./> Ji^^ll / J/'-v II >Ja^ r^-*^ LsLoj (j-iij 
\ Y^ d J — li ^ ajj -> fi ^ I—a ^ " ^j_La_^ ^liaJI 

.ClLuu^m TcJii iUL^ iC^JJ j"<« ■ ^j^Jd ij^-u g 

■ciiaj.tniii 

^yxijVI ^l-j_a_a (jSj jsJl_a ^1 "i 41,1 3^^*-^! 6^^ ^ B 
X JjLSJI tiljJal SjJl:?.^ ^^! Jjj-oyi iL^^J L»,jjia 

aia^ ^Qia jL^ Ijl ia^ jAjjlUI rlJLa 3^! 6^^ I 

JjKJI C1I-1I4J ajJL3__^ ^1 JjxajJI ^L^^ fua (j^JJ I 

i°i« " jAjjlllI rL^i^ 6^ '^! ■'^ 

x_i^j i_^ I" ■"■ ^ Jfi^^ll / J" "^ II *Aa^ rVi-Aa ij^-i I 

A^L^I Sjj^JJLl Jj_LajJI ^L^^ u>-^ LiXi£- fu_ill 

•ijAjjllll ^l^i^ J \ r I M~i ;j^j-i ^JJ£J A^ y,ci^ 

l(jt i-^^ j^^ i^l^l J (j-^ II ^LlOla alj-> "mil Si£. 

<a^1 Sj^jXI ^-a-UjII -.1 a.,t.«". II ^ jlalll ki^^i^Ll 

tl~i iin Jis Cilji(]'^'i I 

Ci^l^-^^ ^^i:^l iC^—Luix "• ■ ■ '"■"■ ^jij -.If jA ^ A fl I 
^l^'^ll ^ .l-S- ,..tl djiTntl 

.CljjLiil ■ 

CiljjLlX iCjjJlaXI ^! ..^LcjJVIj Jit Mi'ill (jAil ^n g 
'^ ^ "^'j ^^—^^ le^ '— *-^ "^ * ^^ ^ 3^'^ fu_LII 

Cilj-^^l * '"^ u^ SAji^la JjJluuJI 3^ ^jj^ * ■"■^ ■ 
.(SjSlj jiols j_lt Lf>i^»^ tpJI ^'■jJVI j^l'inniLj) 
.Ij^ JaI^ j^ ^I rll^-i 3^LiJI pljj-ll Jit Mi'i g 

Jm 4/Jj & vlaa ^1 " ° " 3^ j1 ~ " ° jKa^Li g 

'' ''*' 'J fl'^" ^ ■"■' ° "11 t-it lA jj yi pljj 4Ja.uj|^ 

.<Li^j3L«jjjVI 



L 



Ol 7" (*?r/f'7r *Li^ >ja-Ji Jtjjajjl diLLa-St-a 



:tric 



7* &x^ &J A^l±±a (d 



^i^Sil Sj^lj J"-" -'I "Sa jLu^I 



Icl(3) Iih 


/I seed 
ISC (2 






^y^VI (»Uiiil Jje- J?-' (> 




oiji U^) Sj^UI ,^ 


(I.J) 


(Id) 










(^^^)(jf-' 


tSJjJ 


f-f-E 


rr 


YY 


Y. \o \r,A ^^ ^. a, a 


■\ 


0,0 1, M r ,r r 


r\ ,0 


\Y,o 


V\o 


IVo 


iro VYo r. . Yl. Y\o Mo 


^r. 


\Y. ^^. 


'\. V. \o 


V\,o 


M,l 


AYo 


. 


0.. rvo rio YVo Yo. S^o 


^o. 


SXo ^Yo 


\ .0 Ao Vo 


1. 


M 


'\^o 


■\^. 


000 l^o VAo V.o YA. ^Ao 


^■\o 


^o. M. 


^^o '\. Ao 


. 


Y. 






olo 0. . i_ r"\o Yl. 


YY. 


Y.. ^A. 


^o. \Y. \\. 


■\Y,o 


Yo 






0. . loot.. 


YVo 


Yo. YY. 


^'\. ^o. \ro 


V^ 


r^ ,0 






r-\. 


vr. 


v.. YVo 


YYv ^A. ^■\o 



WE 



iuQ \ SjA t^jlj^l J""-" jLjj ITH : (\) 

»j2IaII j.LflJ jLu ISC :(T) 

i^jjiJI ilA^I JliJI jUi ICL :(r) 



J^aJLI dj^loi ^LaJI a^^l ^u^Lia iLc^^^ ^^ J^?^' ^/ ^ 

:^^j JiaVI jl ri-> VI ^ylt Cilj-iila Sjljjm jijj 

J^a-aU JjUJI isLxu^l ■ 
J"-' " j^jJl ''■"■'■" ■ iLiC^^I iUa;^! x-b^jj g 

J^^J^Ij n.jjlAXI &^^A^~a iju iCiLuAl I 
CiLilX J-' °-'<) iUaJLuu iLil_sj CiM^^j^ ■'''^ " ■■' ■ 

• la^ aLlIjj i^ JIa«~. ,..tl Ci\j(^ i>*il,l iSS"^ '' ''^3^ '" 

j1 J^lj j() i»in Jn Mi"i .xic I ih^ll ^^ r LliXI 3^-^' 




S; tTil tZ. ^>^' ti3>^' cuLkjt* 






E 





^^^1 


■ 


■ 


.^^"iMll 




J>- 


_aj iOlaXI 5jj_aJI jl 


F_ 


- 1 -"• tl 




' "1 


jj.:^ 


&Jti t -^^ ^ yj}l lA 


>3^ ^s'^'l 


1 






■ 


i/^ 


^ 



ctric 
j^ ^ ^^^ :^ijKil D i» S / e E J^'^^^' 'i*^' / «^L«J» 'i^' Ji^ jL»^» i I i 



^j ajl ^^j SjJI jj^l ^^j ^11 Li d _j SjOMI SjAUiJI 5jaJl(Pn): SJiiia 5js 

IJA tj-ij . d J ^ (> <L, ^5^^l uei^'j (5j-^VI i'j ""-■ "■" ?e^ L^-^Lul tylt j»>Ai 

,a>a_i_ii ^^! ji M, J II (> jjiJi -J,?^-^ i^i^vi 

^yltl Liia ^yJI JjVI LijaJI jaAj -IJ^' '^ CiCUuiJIj ^j"..n-<l l CljUii^l J^j^j 

laL. ^yJI ^pi_UI Lij-^lj ..i^-^ £>^' (> ^J-^-^' teJi^ 4-4iiiV S . . „mI L ijjjJUI ■ 

LiJj ^1 5jj_jill tijj:aJI J • "■"■ [] 'J^J" 

,^ ^ 1^ ^ Lil&il d iMiMLi :<Cuit,l <LijJI_illj iLuldliVI >JJf^l I 

(^yilia) LUj = D t^>i^ i> jiSl ji£ J J ^"'".1 1 ^ jjIaJI ^IjIjVI 

^^•. _ Y J^ J^l-J-* 1 ^ '^ (jia_a siUatl I 1-^ 1 <J ^Ij J () -^ 

^Ij3 ^j^ = Z -t^i^ 

. . :i2)j l() ilf Jii-i^'i tC'i'i^U JjxJI CiLi j'iirio I 

:;^_. i ..>ii,»j^^ii.. ^ -. ,..-. □ (>j Sj^l JJj3 jlt ^1^1 ,i^l Ja.^ jUii^l ji^ 

iiiLiUlj AjiiQJI CiliiaU *^-^ tr^'i tyJ^' - 'O" ^ J"^ .'"'" CiljljJiii.VI 

/ -. |-.^ \ Qj — fj SjjSjJll j()-^ II CiLi j'iiM n jjtj .<U£.Lx^l CiLsLijii 

^^•. — Y (>■ *-^»jl-J-ll S^ljJI jj (; -»ll (jL-s <J_iJjJI Ijjs j_s 

^U.ly. ^,~.-. =z J^' Ui^ Li>-4t (_5JL«JI J-«^l iJJt J ^ CiL-iLit 

LijJa ^^! ^jli^ SjjLa^ iOusj =n ^ '^^i *a_tL^I l O.' .'"n ^1 cLila- t JI (> 5d^ 

SjJiQil \ \ ^^! ja_us (> jI^VI D ^' J^ ^^■'^ ^J"^ aii^-ala cljUii^l Jat jiij 
fLu_a ^^ 5jj_^^I j|j_tSU -i^^lj 

(> Vj-. >-^I - ■^-■■■■ ) a_tLui (-^-^J^' ~ ^J-^O 1^^ ^J*^ '^ -^ ^ Cli^ljj jijaj 

j^jlsJI jji_j ^yJI 5jLi>U Lija.VI • J"^*^' '^ (> V ^ t?^ J^' '^' ^ Ji^^ >* "^ 

flj_3! >• > ^. t^UI (j_^j (jl) C-^^^ ^>-^ :5jiUI ^L^>:i - j^;i-^i c^^^-** ■ 

djLa-a ^> j^j (jlj .Je>a^l '^*^' J-^ '/-o + S 'Z-'^'" ± iJSi^^ J^ J^?^^ 

. (n) j1 (N) xxj j^jJI j flt^j' (> ^^' J-''^ 'r*^ •^■*^^ -^-^-^ ty^'^ i^^' 

Cilj-ii— a (jilj «^l "t 4t,l IJA Jj t im"i J_j3 Jj -tl,l 

X ^ T,« + Slia) iLi,Li_a jjij jAa.!iUI ,iJt <L«jjaill 

:dJj ^i Q )^JI ' * lU"*"t 1 A t\f 



L- 



?" (*?"/f?" *^^^J-^' ?-i3>^' diLLa-St-a 



:tric 



(f-I^Aj o^3^l ^^h) -^^^ D 

ftPl Ml (_gj"iiii fl ^ ^lijjVI I 

(^LjaJI ^A jla 1000 _^) 

(Jill • : hi-> fi c-l^ ^i»*i<1 □ 



us— st D 



.(jjjT • : t-ii^il 
j_i_£ J ■ « "■ ~" cijj— laJ A ■ ■■'■" ■ 

jjiLjj ^ / ^ / ^ tj-ii t^j-" ' i£-i-"ji— laJi 

(jt f LijjVlj iUsuLaJLl 5jlj_JiJI iL^jJ 
. jS^I jLlUI (-l£ j-> ill nhun (_gj"iiiifl 



ClVj^ 4jJ -^IimU lIUI ,_^ fj^ d X M HI II JKJiVI (>sj 

*j '(} -^ " ^^\s. LjJj tiUI jjDyn 1 1 Jj^ " »jj^l 

^ ajjl -tl,| t>"i ti^'i j^^'i Ti iauiljj—s (_j.a.^^ (^^^-^ '-^^ 
ib..j J r « + J_J^I jJ-t j^laJI jfij o^Sj .tijis 5j_jj^ 

" \ \ 4_tl_uJI" jJ£ o3^ ^ Ji^=^ (^^L-iJI J (; 7>ll (^1 
iC£.l_uJI" ,xi£ i^pijjjVI J-4^1 Cy ^ j3^^ u^^— ' '-^'^ 

Ol— ^ iJ^ * * ^^ V^, ^ J^-UJ je— ^ ?u^ ft.d &i& I a^ " \ Y 

Jj a^ J aia j \x~\ * Q**^ ^"** * ^ > A la a rf ^ ^ '* J ^^ CalAld 
.iL^jj V> CiUf I rAifi s^'i yi iL^jj V- (Ij^-us (3^ jiJ Ijl^ 

jj£" J..^a"ll ■ ,J>,/y\ 1-V*l d J —A iLuAlLAll iCii.aljJll 

."iCcLuJI 



d i\a" It jl i" -^ t 



^ t- « "■ ' iUjJLa <Li^l_a V '^ ■"■a~- SjLa | 

CiljJJ pll3l j J ^ iM (JJJ^ I ^l^^ "il 

(_ji ±iJ_aJ ^^1 iJj—^\ iL^jJ 

.(_;jLxJI Jit iVill 

4j^ iLiLAapulverulent SjU ■ 

iC—U^ I ua^l ^ iQj^ "■"■ a ~. II 

j4a3 Kij^.j AI (0H)3 jj^iiJl 
(j^i — "s — i iJ^^3 *ej'j-^^'i 

Ijii CiLJj_^l ip^ I 4 jU j_ll ^Uaj 

100 =0A)(j) *^i i> v> i>*e 
Liiuai ijj -(^j^s (pij f-ujsjj i3e>=^' 

4ijl S J !_£. I fiU CiVj a^l aj^ 

.JLxiiiU 



^* jal *" A a^j a2JI "'^J^ ^ ^ ^LxujI ujI J)*a't. ^ ^^^ 4^ 

^njjlj (^ L-ijiit-ifi) LiL^I P^jj-ll I 
(CujJI ,_^ jj. a . t .a) JjLuJLi s^^ioXI ^jHI I 

ciUJI ^^1 CiV^^a^ 

■"'^ "* ' *j «.>^A ^^Ij ^LLi ^ a\jLa CiV^^^I <>^ CilAia 
(ij* ■'■■ ■''j'* (juLJI mil iLLa_uu ^IjILkl 0^1 jj^ A-*,?^ 

iixaJJI "-la .^IjA (OjLjjJ li_Sj J^;^l jl ■ ~^l ■ ^.Ajj 

_jaJiJi ^^HD4645 1 jisj t^j^iJl uMijriii 4^j jVi 

i^^LUI 
JaJJIj jilj — ^ "i MiVI) Y^ <i J ^I'l n Jlj-^1 *-^jJ ■ 

^^^:^| j\-i\ I iC_i^^^AJll CiVj ^1,1) (3j^^:^I iUjl_a^ I 
^j ,_^ LT*'^ ^l^Li '^ "^ a A. •. A JLslIuiI ^ ■'■la l^j 

»-JI i»-i LAjjIs ^^jJI 4 ■'^ « " ^l_jj| ' a.^jll J ■ .^. ■J 

: JLaa.1 IJA ,_si jjjS ,_yjjjt 

:ClLJj^ S^yji ' altl ^ a . U ~. ^ ■> i^~. ,.. . 



WE 




S; tTil tZ. ^->^' £ij>^' oLkjt* 






ctric 



E 



Jt^-\ II jljdl Sjl^^lj iai-iAllj jlJtJI 
fT 1 1(11 j1 JjS Ij-^ iC£.jxaj ^^ II < II 

Vj l->J-i^ J-»"i "i iLuJ^m CiJJJJI jj 
SjjJ^I JjJ_£. (^ "tl'i'i Ji'ii 4 (^j ^"i 
JIjjSouVI jJia. tji I 11 Ml II jlS (_JJJI 

Cuj— ILi <lj|j_il ^j^^j - • "^" j_J£.j 

iLlj-jij Jj^ Jjl— t Jjl-"J ^jjj_«j,l 

-.lui .".^1 jL^lj »j^l - ■■•■^ Jjj^l 

.j^VI ji^ IJI ^ iMiI'lfl d 1^1 lAI 

JjIjlS LtAjt Jd— *-i Jjl-*-ll JjLuJI jl 

Jfl "> II 3jl-ij ^ J J 'I "l 1 <LJI (Jjj_xi 
IJJj <<tt-ii ^1.1 Sjlj-^aJI *-^jJ jVJ 

dp oiaXI CiV^ ^1 [^-1 A t^t^ lj-^-j 

j^ ^L^VI ,■> 7- ^ " •■■■"■ "•' JjLuJLi 
.(jlj^l iji tit inll SjLiJ (jjj JjLujJI 



jjKJI) yl^jJU CiL-J-Sj-a Cili-U.1 LjJIjS (_gj "!-.•; V 
^Oil ^^ SjjlaJI t^j-Ayi cUijil jt (^! 'jijjaJIj 

iLiJlc iLa^Lui <L:^jJ (jnin'i dJjJJ ilaLuj j1 iUl^l CiLjjIa 

.(3jj:iJI iULa. ^^ LuLujtj AjjIiaJI lIsI^I ^^i jljs!sU 

^U-fcl'imll »I^^Vl (^ <UjI_S (L^jJj ' -^ I_iAj1 JdJLjj 

YA,^ JSji jiaJI .A-ll ibjisjJIj jLiiJI (jj iLijjJI jji. 

J^LyJb S»^l OV^I 

Sjj-aXI / iU jLsJI Jil j_uJI j_iSl ^A tjJJ-»i.l Cujpl (jl 

.CiV^^I (^ Lalj^kl^l 
lEC 296. iLiusl^l ^ji A -.lAj-a iLJj_«i.l Cijj_)il 

Cll»lj-^l jL-S .Jl t "l MiMJ iilll S ClJJJJI ojii jVj 

^ |_i^jm->j Jj>^l (>a J I i^ j^ tLijI i-^l iU^L-uJI 

DGPT Cilj-^j (j! .(PL^i lM>-Ij ^e-^j-iJi cilt-1-.l.l 

^ ■' "^ jn iA~i Sjl^pJIj t-it i-Mlj jl— i-ll ij^ ■ ° " ■'^ ' ' 

.CujJLi S»^laXI CiV^^I 




3^1 







(fjjia) 

\ • jjSa) LaLaj »,^j Jlill (i<-» n jl^ ■ 

(jVlj ^^VY jiLc ^ji Ajlbyi s-Ljj^iJI iCl-iA l(;"un"if Ij 
^lj_^ i^LiJ jil>^ :r • s JiA -H^' ''^^ c?^ J^ 




L 



OV 7" (*?"/f?r *^l^J-^' ^'-dj^^' diLLa-St-a 



:tric 



^jjJI (jj ClVj -» oil i*-J^ J"J [y^' 

.: Jort'i Ciljl i~if I 

^ ljujj_a_ll u^{ \ itiVI <i_aM Lu I 

ii iKliI ptA'ill al_£.lj^ ^-^^ -J^^' 
.d in "1 Jt Cal 11^ ftjJI Q 
IkU ,^j_ll ibjl iri"i Syi CiljU^k.^! ■ 
cj^IujI J^ ^ * * ...Ml Ci\\ \n\X^ 

jbliVI 4^ Jip ^\ ^\ 

ciL^I f jj-ll (3^ J,^^^-^ ■ 

(> Jj — aJLI (jjSj J^jJI (j A ti ^ □ 
CjIjUaJI j^ LjI_a^I iJLaJI ^>iJI 
.iLsijjil 
tiLaJI ^JJJI (jj O^^aJLl j-OjSj V D 

•t^j^VI ^isl^l (^ fjjjs 

(■jj—aa CiVj ^1 (3^ f^J^' '^ D 

.iLxij^l CiIjLaxJI ^ UjAf. 
JjIjxu ^ (CiilkXI ^I^SU d iMiMLi Q 
j:^l j1 I n <ijUI JJ— >S jLJ JjaJI 



:(^>VI 
^ljj_jiJ| JJ_»J| Ji(_uj 5j_ui_SV a-aLJUl 4_sl_c^fl D 

<LJLlxA ' ^J~' V >^j-lj »l^ ' a.a^" jl^ -^^ I ^^1 ^ ^ D 
(* ■"■H ' aa-^tl J . ■ i ~. J j'^^a) iLlJlj 

SJl JjLuJJ ^^Lj^iJI J^l 4:.Li_a jUii».V *^l-a. V D 

4_il^ljJI Jlia£.VI J->^ iOa—i—ui—iJI <bl_SjJI iL-uL^I D 

.ajl^^:^lj iai-iAJIj jLxJI ^ ' ° "■< " ^>J^^J iUsLUjIjj 
CiLj|^:kJI ^^ (jALAIj Liukl J^^ :^jj^jlll <Uj (] Ml Q 
j(; -^ II kiljisl ^1 ^l-*— ^ j^ Jj— '^JJ (iasL^I Cilj 
.(ji^4^M,l Jf^lj ^l-x-ll 

. jljiJI J_^J f'Lail (jiaj Vj (I4JJ 

aj£ ^\ Kill ^^1 (>A »l>4ll (>"I-AJ (jlj-^ ■ 



J>^i 



■^j- 



^ ' Q*" ^ 



.aj-M Mil,l 



<L_iiLjj_^l JJIj_«JI Jl < "1 Mil 
Sjjj—xJI CiL-l-ill i-4"ii»-<'i <4i^l_uJI 

. aj j^J( J. A La^(j( ^ * ■■■'^ J'*! '■■11 

kJ-uj ^ (^j_:^l pIjI jUj Sj jujj 

:Laib (J *jl ** ^ 
Sj^lj jA 10^1 4la^ Sjlj.^^ ^'^J'^ 

^ "-j" Lilli^Vlj .1— ujJI ibjljj^l 

aJ-Mnii t^ill V^ JjiiaJI (ji d-> lAjj 
J-j '■■"11 ' ° .".■^".11 jj^ <i_i4 



(^ &J uld ^ )J ** " * J\jt-ll J^I-UJ /ei JJ— dHJI ' *f J " ■■■ « 

(jlj^l ^_j-^ Ctillil .Jjn "ill (iUsLLa.) (jl_3-A ^^ JjLuJI 

V • ,r Jij*! (ji ft->^ J « _jA l_4_S J J -> nl I ^^ Ml I'ijJI 

si|j_jJlj iOisLaJI ^^ JjL-uJI ^^1 £lj-^l >J-» jl^Vt^ 

»lj^l JjKjJ JjI uJI (_gj"lMl fl (j^l4->"ll Sl£. LJJ -» M1I.I 

^^1 (jd s^lj^l 11 "> Ml siS- .(_gj"iMiU pLijjl J "if l-'^>^ 
jLj^ jl Ti^l Jj-^ Cuj ^jj-uij xJiLa J^Lk J^j-i <N i->l,l 

JjS (J^— K'l' '■■ Cllj^ll (-It (_^j"'^ ■ '"J" '') ' ° -a^" 

JI^_i ,^VI CiVj^l a-uLxaj (jA. t -1 (^ .<itA4l^ll J^J 

Jif\ "11 ^ ^yS J 4"io jj_t f-\yt, (jMi <; cujJl (_it1 Alj-iJl 

(jM iSlI (jj >lj^l P>^J iJ:i.JJ .Ijjt J -^ ILi J ja-ll JjLuj 
1 ^ ■"■^ ' °°^ ^j '-'-'j ^-'J-^ A^La J^Lk (jj J '«"■ 11 J-ilAJI 

(_$jjj_l^ ' ' ^ "11 t^°l "^ 11 jlj ^ II (jl .l_Lll_UJ TL^jl 

^j^ J ■ ■"? CiJ^ 1 ^ -^ S ' fja ic^'^ XWm CiVj— ^-^ 
.(JaKJb s^^iiXi g^jUl (> cV>3><dJ (yltVI AaJI ULa. 

<LuSUIjLu^l 

F> jHI (ju (jj^ J^^l jl '"'•^l j^ la^L^I I-Jj^j U iMi-> 

.kiLaJI PjHlj J^LuJLi »jlaXI 

^LUl£ Cilj-^^l (jL4 1 ki a \ • "■ ^ "•'"■"■s^ii iL-uxillLi 



^ 




S; tTil tZ. ^->^' £ij>^' oLkjt* 






ctric 



^ > 



(MJ/Kg) LiiJI iijIjaJI Sjjail 




^^Lj^l Jjjdl JSU. 


JJ^I 


- 


r- • > 


lP.iAJ Cuj 


01 


u 


r- • < 


^Ll^l Lilii. CiLJ^j^^jj-ui 


Kl 


yv-rt 


r- • < 


CsljIliUil 


K2 


TA - TV 


r- > < 




K3 


St 


- 


iljl t 4 I'l 1 -^^U JjIj lu 


L3 



^ .u •.". K 1 jOl '' ^ J ' 

(jli Ijl ia^ d ->iA^I Cilf-lja.VI 

.JJUJI JiLuJI 
^ iC—u^^^^l Jjlj_xU '< • ■■"■'I ■ 

jlS Ijl hli A -.lA^I Cils-lj^^l 

.JjUJI JiLuJI 



^Uj^\ Jjjdl JSI,^ Jllual :r^ ^ Jjo^ 

Cil»lj-^VI 6^ (P'^VI >X^I-i I uiLujI i^j^jjj ell's Pi nl,lj 

CiUsL_i j_^VI -(3^^-^^' J ^^ ' -^ IaM a. ~.I .jlUtl 

■ ^^r Jj>^^' (^ J-» lAjj I^jIxIjj ojlhU iiiiiii'ijJI 
L3 ii^jjJI (> 4ijLuJI iLuLlj-^l JjljJLll d iMi'lILl I 







? »3ii 








S-^ .« 








*^jj 


jS(^ j1 Li>JI 




,^^1 jljiVI (fifi Sj>u9&« JUaLa^ JULuiA j1 JUjft 


J^LuJI 


('e) t^>' 


.((>"if lull <(jj&«) ^j^il <CjijLa jljjaj JoaJI 






JjUdI 






cL^-i 


.bJ)^(l),»l>D 


jiA > D > (ii 


jiA < D 


^J»^ 








<U^a.uJLI CiLa,LuJLI 










jjjIjUI 


(o+T+>) j^IjUI 


(T+\) j^IjUI 


3ej-^^ t^La jIj^ 


^Ld jjLuj JLkjl 


j^>iV 


To 


01 

Kl 


(^)(i + r + n) 


rjt 


^J' 






^.i^Lk j-uljj 






rjt 


(o + l)_5l 


1 jt 


3,nMM^3"..M Jjlia 


^Sjj^lj iL^LuJ 










1 \ J^lJIJiJI 


J jjIjj J a,jj V 


jj|_a j-jl— uj JL^jl 

i3eWJ 


4j^Lk Cilj^lj.:^! J^JJ V 


• 


K2 
K3 


ii' 


iji 




(Sj^Ij iULuij yiia) 














4j^Lk CiUI^^I >x^JJ V 




L3 



K3 j1K2 jfKl jfOl oL^j^l (> ^j^S Jj£ kPI>ui ^IjaJiuU <U^Ijj^I oUi^jUl ^ Ifj ^^jJll <U)Ly>JI CiUl^^l ifT ^ Jjj^ 



L 



^» 7" (*?r/f'7r *Li^>ja-Ji Jtjjajjl diLLa-St-a 



:tric 



JasJ\ ija'/y--'/.0' (^jj ^ 5f.liS 

(^jJll 1^ J-^ljJI iJ:>-« — => — ^1 >^ I 

: Ic Sjiti^ ^1^^ i^.X^ JjjiaJI 
JJjd jSjAI juLalll i_ij Mil <J3^I □ 
^jjj (_f jj-aiill CiVL^I tr*J <C)LiU,l 

^1^1 |> ^ Ml "ill uj,] Ijl ,JJ — jUI D 
AjSli^^l CiiU-jXI jiLis ^^! J^a^oU 

U^l aJI a^ljJI 2_bl S Jus ij 

J j_AVi .e-^ <jj— ^ (1 ^ d) 

liiJOJI Jal^l jUitVI 
iC^J^— j—uAl Cilj— xJ,l Sjj-S J m -> I 

.(^) JuaiJI 
(1 ilP-ill jl) d^t()"i MiVI JaLc JJOaJ ■ 

Slxlj^ ^ oi iti'iU Jo^ ^^Ij j-id;^ I 

.5^I_)JI JU^VIj JLa^VI CiljJS 
Ijl — Sj^l JjLu 7t 1 -> I (*i~i I ^jjjjj I 

ij^jij dJJj — LajV (jLS 
jij^^l ^ iC—iJUl CiLalj-iJI JjJsj [] 
1 ki d jl>^ /e-lc l->^>^ Jn'Wi ,_^l 
.kj^liail jy^VI 
P ijla-ll Jn ->ll 4 n j S Je-l^ D 

(KVA)=P(KW)/cos 

iLuuLiiJI CiLuiXI 3*^^ (^ jLlI^VI I 
jUit^l u^ J:?^^ Jj ->nll iLkLUI 

J .1 . a ~. ,,.tl Cllt iil^-lll * ■ ^ ^ 
■ oi m'lnll iil&L^I 



(jj t5^j4^l Jjl-»-ll CilaJI Ijl i-ij^ 1 CiLjjjjJ : \ ^I^VI 



kjjjjj Ja-t jiJj < > «-lj-^)fl ^^! 4-Sl_i-il :1 ^ ^Ij^yi 
iLuKal J-^j3 jJ J^LuJI Jl ^"iMil <UL^ ^ <G1 






^1 (^Ij^i^^ <lLiLs SjLa (_j1 Jaj I 1-^ i) (^-ij^' jl Mi'i'i^ 

Ala JsVl ^^ (j^J^ i' J>^' 6* J^Vl t^ (»1 iCsLuia 
^ ^iC_£,Luu i2^^_a) (j-'J "* ^^ aII— a jjLuj JL^jI jU Ijl 

.(^P^ljl^l 
J^LuJI s-j^^st-i'n iSii -.1 CiLujjJUl Jaf. juj :Y ^I^^TI 

^C^ lis )j_^ aj 1^ ^Laji uis ^jj '^*j iC_£ vLOj 3j ""*-** 

.(»ljj.&l iCc^Li 1^ iLiiLuj <Liji»-i-> 

jtDGPT Sjlj-^lj JaJL.AJIj JLJJI lI^IS) tyiLali 
a_iilj_jjVI 5jja_ll jjla jJaajBuchholz ^j-^^j 

'I ■ ■'■"■ jljJI »Ua£jj 
iCiLuLa lAc. S iS TiLajj j1 (3^>^ 1-4 MI'S S j^^l : i f'\jAS\ 
»lia£.lj ^Ij_1j^I Sj^I ^-Aa ^t-i^l J J ->il (ja 4.1—1^ 

.A llTl jlJJI 

aiiia) jLiU rtjjila ^I_jJIj (_yilAnj| 35UVI :0 ^Ij^VI 

iLlJ^JUl -*' ■"■) -.1 ^~.all m .A^ I ^^j1 '^< iCcLuj ' a.^'- ■ 

.iLitjill iUaaJLl I MiMj jljJaJI ^ji (^1 ... 

((>j_cLuij (j!HI) ^jsiAl jijLail ^Ull j i") r i V (1) 

' I}'"- Jl.^ a". A J <LuljJ_l ^a .^Mtl J j ^ 1 1 4Sj_£. ^^^ 
SjJl <Qj^ j^ 3->,^^^-^ iLajl_aXI l() K-lM i»-l^ jljJ.3-1 

V j1) jl^XI A-t^jj (j^j^l ■ia.ujj iL-X_sl^l CiL^^I uiXI 

.ibslj ibjLa. (^ (£-^>i 
4-9 ji. ^^ Cilj-sUI j-i-fiLa, (jt (■{ '\i~\ MiVI (jiaj V (^) 
dJj 1^ iasa I (;~il->~i9 jj^j ojim l_^ljj^ 63^ 
.tb_j^| ^^IjtV ibjjjj-iJI 

jumi Sjjsji ce*^ 

: J^:^^ t''^?'^ ^'^'-■j o^ ^P^ 



WE 




S; tTil tZ. ^->^' £ij>^' oLkjt* 






ctric 



E -^ 




JLjuokJi itjfiii :rr^ J^ 



*ejJ^ *-Sj*-U (f-tij^ *-^Jj^ 

JJ^ j^l d (-!<-» Ill Sjlj.^^1 ClL^jjJ 
iCiiiil iCSjiJI CuLS Ijl j1 jjjY • ^Jt 
^ylt ^IJJI JaaJI jjS3 Ijl j1 *JJ4iJI 

jJULj frlj^l (jLjj_uj JjA_a (jjSjj 

:^ (jAiT • jJ£. iLuLllI ^ i-ifSl,! 

0.08P :UUi s^yJll J^aJll ■ 

0.05P:F 



s.|j_^ ^^^1 iMI (jljjJLj JJj-jaU iC-aUJI iJl_:iJI |ji 

Sjij^iJi iCsjjiJi ibj_^ jjjj 1^11-. 1 jijtVi jij-' '(AN) 

■ (3<jit-ill Ja^iJLj (J^J^I tji M^\ (jc iLaJLUI) 
J^Lk JjAjJLi JjLlII »Ij^ J i^ill ibj^UI AUaJ frnnn 
(j^jVI (_^J~ '■"■■ (o) 4 icLJaS <L^I_ui_a Cilj iC—^Ji-S 

^liijl ^^j c-lj^l J_^J jl^ JjIaXI jIdaJI ^^(S) 
Jiiii j^ ^j^^ yii Us J^ljJI tlj^l iLaJiS jJtl (H) 

l£. iLij^l CiLaJiiJ iLi—xJaiXI ^L^LuAl oLiAL^ LUjIjLa 

:^LiJI ^^\ 

s = o.i8P/\/ir 

S' = l.l s 



JaliJI Ja.^iJ| J_sljaj Ja_^iUI J-SljS iLtj_<Li_a =P 

jj-oiiXLi J^IjJI »Ij^I ^ ^"°' ^ ..usti J ^1 ...ti =S 

j1a_lU,Li r jLkJI »lj^l ^La~JiiJ (LLxJaLJLl iL^LuiXI =S 

^1^1 iL_^i^ (J^jJll ^^! J^jil t» g;l-a3jVI =H 

. jjJLLj UGjI Ji.ljJI c-lj^l iia-JS (jt ^jl^l 
Sjlj^ ii^jj isLUjjIu x^ ^ ..U". II jl~.-v II .y» jLLljLxJllj 



j1 ^« ■■'^" J^:^Li iCi^^l ^34^ jLLi 



.<LijLi^^l ibj^Li 




L 



'' ?^ ^ T^ I f V *^-^^>^' ^*t!J3-'-^' *^Lla-2t-a 



^lAJL^oblJLauSAj|;XI(^tl^7<iian3Lu&>^l3Ltagtt<-0 



j() -^11 CiLiJJLA jl_s .CiVj-> nil ki^ 
^ "-j" <L-i£.^l iUa-^l ^ ^La-II 

-"'^j'*- * * * Sj uul u d Ir^ a_d fdtn 1 1ll 1 



^&^ J^ "^ ** ■* * '■■ S" Lj oIujI Q Sl-uAXI ^Lj ^J^ ' * '■■ ^ 

:^LiJI ^jaJiJI ^yk: iitjiJI *JaaJLl 
TUjli—A ^L^^ l^J ^'' Sj:^lj ^j— C ^flc J ^~ " ■"■ ^ I 

J () ■^ 1 1 iL-Lui—lJjJI ^JJ-UI Cll-:^^J (ClVj "til) 

.jr^^->"ll,l 
jeJJJ >^l-=>-y tK^ J^l jl J>^ *Sj^ (^i*J >iS jl ■ 

Lai ' a ' ••^ j~' j^J-> iLiCjiJI Cilia^l ojii 

ji()-^"ill 3Sil III CiULuiJI ^ ic-'^' ^j'^ I 
^t^jljJ^I cUj c (> ^j iJI I ^^1 ;r<:.A. J^jSJI 



^J 4-1 J Ih 1,1 iLlj_i_lll jl_«1 iL^jjJ 
Li J IN n ij^J «(jGj I ->VI (j< "ill ^11 
iO^l^ ■? ■ "■■"■j Cilj-^jJ CiL^jJ 4j^ 



.SjjiJLi ibjJLllI aUsj 



ijjSj j1 (jiaj ^^LjlJI Jf^Lj Jjj-ojill 
j1 <^lj^l JijJI izL^ j1 Jjia iLaJ^ J^*^ '-^! I 

:<L^L^I I 1 iii-> CiUi^U Ljj^ u alj ~ . , II I - ~i • . .^t - I . _ 

• - -^ r^ i>J.^a,j jjj Jo ^ 11 uaS 7T 111 S n jji (juul (3-ijJa (jt ■ 

aa.jj_. j^U j_^ CiLj:^.^^ j^ ■ H.su H "-j-j^j- 

j1 ^y ....■"■jll <Ll£^^l '^t-"^*' ■ I sii 

^j-' ty* (j-o-i-^i-JAI J-a — a-ll .iJt ■ „_ . 

iC^I^ l£. Jjin^ II I l■^ I i^jj^jUl (■J J Ml n »jj JjS 

'^^^^^l - .... . 

.(jAiLi^l Cilj '(]'^^ (ji-uJ-> »Li^^a^' ^j-^ 

"^ .^LxJI 'j-^ " Tujlij 4^^ ^ o^Lj^ 4^jJ JI^-^! f^ 

M^AJ <4-ljt~lll <U^I uu iU^Lk ^LxujV — I- I ■■ ^1 ^1 II ■ I ., 

^-^ - ~ • ■ • 4SJ CjIj jI— " dVj-> n^ '■^-^ Ci3(>a-a JL^^JI (jiaJJ 

J^,j^_iJL. J jt itr.ll cV>^l ee^j3 i^^j^ iQ^,^, 5^,j, jj,L5 ^^ ^ ^-j^l ^LjiJI 
. t^jljJUl J J t iti -.11 jt ^^l_anj| 



:tnc 



^Lc J^-^ L>"^^ Ciljlj£ Cilj <L_ i£.jiJI I'll^'i iiiU d t-i->n -[j \ / 

Laj nf jninTij ^i d V^ ~ ki.d \ iju ^jlj-jj ^^oinl 

SjLc ^LxJI jii^-^ II ^TiUo A£jo-^li jrtAXI jLillI j-ij-i Vj 



^ 




{•^/ t^^j^'' jij>^' oLkjt* 






ctric 



Sjjia ^^l>i> ^J^ Q 

B^ AjJ^I A_aj^ ^1 ^li^'i mill jii^'il I) ijjLi ij^\j D 

_ I .(di^KII djMij'ijJI 

iLiH^I iLLuiAjjJI x_ijjjj| <LaJ^ Q 

^Li_a Li^lisjj ^l-xJI J-4^1 A^ 4_«LxJI ^-i ^^" ■ 

iL^jLLJI ^LxJI >^4^l ^lj>J ^'-<^i ■ 



L 



\\ 7" (*?r/f'7r *Li^>ja-jl Jtjjajjl diLLa-St-a 



SjjiiL ib^aJiJI aUsj 



<UaaJI J^uAjj 



^LftJI j^l ^li^ 






"trie 



.'Haii.iM / fiJAui ou j^iiJi j^i 



*ja'tA ^ A t-^ t-S-''- 






A 



f 



Oj^^jja 



SI-. ^Llaj «La. 



V-^-\ 



i — I 



\ 



\ 



iLuSjiU ^U. J4^ J^liJ iUli^ J^i^jS Jl>l jj^.ii ^;.o^-.i i j^( Jj^^jj Jl>l 



1 1 



\ 



1— L I 



jjjjUo.^ Jj' -'I t^j-"^' jLjjJI 



Jjiia J_jaji 



<I> 



■<x: 



^ 



\ 



[] 



4jU^ 



T 



\ 






. j^*^fl"fc * ^ J4-^ <LilJ 4 



K>4 







r^^i- 



l_J 









dl^iai 



I 



jULkVI ^ 



f.i^j^^\ A^JJM dt-lllll 



^l£ J^ Clljljfi ^ i'll(["liri(lll ^ji iUaa>A : fi ^ ^j J&iUI 




'• ?" ? "^ I t Z *^^->^' ?-i3j-^' djuajt-Oj 






ctric 





1^ 


,M 


-urn 


1 — I' — 1 


' 1 


i;T^ 


1^ 


m " 


■ ■ 


j-a 


■Jf 








i«*> 


> 




»^ 


.s- 







(Ciljl.^ ) (>ul-i-S aj^L ajj^l ^Li£.j_lll Jt-i-»l,l Ja^ 
^ ^JJ— iJI j1 ^'■l Sl~.ll J . i" II I .-^ 4 (jj^ .1 .jIUa 



E 



T-L 



\ \ 



\ 



[] 



-33 



r 






^ 



CiUJ-C Cilj (>flbjj ^iaS OL^^ .f-Lj^iJI 5Sj^ ajsLuil^ 3i*xVI ^"-<-' Ajilsj CiiU.jJ 

.Jl£ a^ 

»l "■' Aj Jj in4tl iL.j_i.JiJI jjla (j) *e'-^i^ ibJiJa^l A \ m l j^l l Cil 4 i n l^l jAaj tyJ-a>i 
2-laiil jl ^-^ ^ ;\<.->, "ill ^c_ul_a_a) 



6^^^ J — :? — *■ 6j^ 6' ' _'7> J Jx^jJIj 



Jjjjtj 'fi ■"■J _l£ "•! ■ '^j "'11 J "'' " ■"■ I " ''■'■ iLi_sLi^l 
dUJi t>aJJi -(3 Kil jJj-ll ^^ "t^jljJaJ-l ^yjl a_lj 

I ' ■« -J .Sj^Li iLij—klll aSjJu _i£. oljhiAl <LJ£ ^^iJ-i 
IliK jla <jJ^I ibLajJ diAin -^1,1 iLi^lijJI SJ-^VI 6^ 

i^JJ^ iLul^l (_^1 xA&j iajlj-UI l^l^-^ " AJ^ (jl 1^1 ' 

j1 <<LilkjJI aUslJ ^ jjj^ ^jljUl ^As. Jii im"i 
lxuiLIa ^''I °I" ^jl_aj — Jr»*i s t-t- -^ ^ aIi ^ ~. ...I I 
^_k. Jo \ 1 (^JJIj »Lij4^l S^jjM fja A 1 If ^Ijjj 

Sj^Ij iflijj-^ ^1^ ^ (^jl^JUl a^ljJI 2-^li Jj.£>_s 

SjiUI jJsLs ^^! J.,-1 411 j^l (jp ,iL_uliJI ^L^>JI ^ 
<l_il£ 'a"« ■ JS I M 1 J.a.t-1 ^1 ' '-^ ' ^jliUI J'^°' u^LkJI 
^ ■ ■■<« II Sj^lj 'j^ II IsjaA ija iLiU^ 
I A< -'•-I * jj^ ** ^ vtli iCJa.uj| &J ^Ls &JI Ci^^-^ vd t^ *'-^ •*"* * 
j1 ..'llo"iHil,l Jjfl JA ^-fJI J>^^l J-ii ^-1^ jiKa.1 jiJJ 
.(^j^VI iC^lill JiLui^l (jAajj 



CiUyiljULkl Y/o 



L 



^O 7" (*?r/f'7r *Li^>ja-Ji Jtjjajjl diLLa-St-a 



:tric 



A 1 Cj ill ah->t,l j_l£. jj ^^1 

(_f Jljill j^ic J**:? t^JJIj i'll() "iiiinll 

^ 0JJ — ^^1 CiljJ^I M—^ — ^ £-^ 

.Sj^Li ^ ■''«"■" aLxJI jilialll 

aj Sjj S II jiLlaJ j-^ — ^ j1 j^j_aj 

^ ^l-x-ll JQ-^ II »laJ Jit iVi x^LAll 

't5-«-^VI J (j-^ II (JJ X ^ (^JJ 3^^ 

JKi.1 , ilN"ij dn -> <j-jS1 ^^3_^ jl 

.^dJj Ja:^l jLi^^ 

^liaj ^ J () -^ ILi 1^4 "i -» 1 (_$jj| 

^SJ-^ JL-^I ^i (SLJ_a) xr ± 
.jjjlLI jo-^ll jJ^X SjLHujVI 

jj^l jl — 9 ,J — j-aJI J-Sj (jj V^j 
J^l 3Ld ^^l£ ^CJsl uu U J. AA J L^ a UJ 



0^ ^-'j^^ CiL^^ 






[] [] 



n 






J' "■"" 



t* t^j'j^' tf^ 



UJ L^ a UJ a 



jLu jIj^ 



(^Jjls (jt J i.- i 4j jjj_^ dJj Jat ^^ 

.j^l^l jUUI jd iLiLsjJI Ci^^jj 
La SjLcj Ij-L^ iCaj^^xx ^ '<"■*' o\&^ 

^l"ta* j 4 * t" « iilJj a 1 /I * If , 4 !•" I t ■%" 4 

AVR._Ji Sj^j 
AYR _ii (jLi 'jieJi^:iri ija ^ i^^b 

SjLjJLbuVI jLu N iiA 1 Aj-ij kijxu 

4l^_^l jl^ 1 n^ n ^Ijj—lI fiM 41"! 
I n'l 11 4«jJ_lll Aliaj ^J_£. Jj^^l 
Sj,^ JaLx-aj Ci^j_ll Cilj ^ l^4"i-> 1 

^l—uJI 4 a_i_lll 4^ I IjLj .xl^XI 

ji^^'ill is^j ^-l£ SjI'i^U) l()NiiA 

AYR). 

jj^l I () I 4 ^nm ^1 ^l_^l ^ 
$j,^j ^li 4Sj4X-ill aUaJ ijs, M .^a'4/4 

' -M si-4 j_a_»3 (jl .j^AYR _il 

j(i 7»H" Ja^ ^ji p<; -»"ill it_tjjiLjj 
."CiiQ 



,jial Ti-^t jJ^ ^ 

-^ ^^ Pi<: 20.000 KVA 

;f.ui.-;^i ^LtMu ^jJ ^J£ 

iaUJI iLiMlil Cil^ 

iLujVI Ciljl-i-Ji£.VI L^s-x-i Ul-All CiUa^^UI ^u^j3 
J 1 t Mi'i aIj L^iXlC jl I'l f^l ^ J-^J^ (jl I, 1-^ 1 i^lj 
<bj t "ill CiKiai ^_a |_^jljlll _!_£. i'll(;"i Mil.1 Cil4Xlj-a 

.iialjtJI Sj,^Li 
JJjjAI jLjjJI .iJj-a tji ^i<;-»"m (_f ill J() -^ II jiJala (jjSj 
ciljJsl ,.U£. ' fl^ " j-->° -^ I J 4I ^ ~4,..MI 1 4 «~4 ...» SjL.£ 

.iLijLxJI iujill ^1 'j-^ " ajlt'iiiil juj 
(flc jjjUl jLiUI 4^1^ J^xj jl ^ jji»-i4U jj^ La4.u£. 
(_yjl 4rill J, l^-\\\ ^iala jLs (^j-A1 CiWjJ JJ (_f jljJUl 

."..■S" (jlni.M(d-iSjj)SLiJfl iU4XX^(AVR) A^-a^UI iji\j 

.(^ji.Vl (^jljiJI cilliSU jj (j^jj Js.^j(Kvars) _ll 

JJ^J AJ (_f jljill j^_k. CjW^I (JJ J4i£ J n r 1 1 fij'if 

SjL^i (jis(AYR) 4x4^1 ^ (^IaJUI ^ <:->-iii ^iJiia 

Jt 1 (^j4Xi »l,^! ^LAa^ 1^— la 4.1:^V SjO-luj^l jl— u ^ 

4j (jjSj V ^>^ ((^j4j--iJl ^i<:->"iil ^yJiAYR j\i Mi"i 

'J-^ " (_gj~iMifi ^_l£ iLiiajUl iLL^mi (j,a j-ulj 

JjJLJ tijJil — l>JJr.'> 1 (>aj (_JJJI — JJjUl Jl(^-\ II 4AijJ (jl 

j_j£l I.Li.id (^1) (jALAla ijJS (J_aLx_a 4Xi£. ^I>ll ,^ 

.dlj Jjs iLlic (jl^ La£(^1 jLu ^LULij 

(_^j_^VI "■'" ^' "" Sj4X-ill iJjI ^ n j..' ^ "■■ Lij_ujj 

(J.a^.11 Sj4X-il^LaL^La "41 4IU" a j| .^44^ 4 ^ | iS.jjLa aj a| 



■ dJj (J->S Cul^ La£ 3 '"^j-a O,}^ 



WE 




S; tTil tZ. ^->^' £ij>^' oLkjt* 






ctric 



SjiU JlaaJI Cib j -. M,^ L4J_9 (j jS3 .. ^^ .. ^ .. jj_Lus " Cl-a.iUaxa VI j! • " jf^^l " jiUiUI j 

•^ • -J ^ j^_xji <u£jj j->3^ -i^^ '' '^-i >'>— '^ ^y^y^' J ' '^ 

J,^ (ffJ! J>-^^ c-Lij_4iJI iL-Sj-i 

alj j° 1 ^fXAjj 6^J 'J^' ^' 1*1 I'll 

_ jijJA— S (jALAia jJ-o-aJI Sj^lj Jiat (_gj "nil n jl (_jl) 

w i^>> Cy J^-l CiM J III — HI jjj -»'i 



t^ jl^l ^^ CiV^UI Jai-.2i2 r/ 



■J^ -^'j J>=^ (£^j^') t'j^' ^^3 ?^ ■ 
Cis^l u^isj iji (jJjt n J^ <LiJlo"i -il) ^Vl j-'^'^ I 



(t.ci.d)JU^I SjaUl 

^) clijl^ ij^UI X^^l 6i^i ^^-^ ^ ^^ ^'■"^■''^ *^-^' ^^' *^^' 

'l-'-i-'J o'^l L>^ l-S-li t^jlj^-ll t^ J^-^l il (>l>^--a 

^ * '■■Ml ^ aS3 ^1 Js vuu iSj j^JJ^I CiLJJ^I P- j^^ ^ ^ aLujj 

6* J-^' 6M CVLaJI »JA (^J .|J^ ^_^^ ^^ ^^^ a^jl ,11 -,^ I a .j^ -■ ClJjLt-aU ib^UI 

5jl_C jj^ ijuullll pj-o^— a (jd X^ • .iU3Ula J(; -^ II 

f A^ ijj— uj 4-ijl III "il,l J— It (l.ti.a) Cil'i'i^lil Cilj CiVj ^tl 

I a -.r.-.^ n 1 4 r. ^-i ^i CiV>^ij ~ • • ^ • • ^ -^ - ' 

jijjLj (jj^ jj \ : X (jj j_iiLjKVA) ) 

oLsjLM ^i-UI dj iiiMI Ci3^ o> Q l^jlj^l c^ JJuiilU ibjj^^dkaJI Jaj^^l 

- °i-. ^-. y, ^bjiiii -., j^^s^i s^ij t^^^ 6' -r*^ (^jlj-iJI t^ J**^ tr^l clj^yi j-i_4^ 

^ J^ "in j^l I Qi'T''' jj— xjj ,^-111 ^^IjJI CiljLi-llI 

C^i ^^\ (^ cliiCii^Vl t^.A*:i3 vt D ^^jij_ij| ^ j<,_»3 j^l jj^ oil t^>.l-^l LiUI jiljj 

•X ' ,1 ^jU l'.'.t l ,1 aJa'^l liajjiu ^JLoiil (jiaJJ S j 1 1 1 »*i (jj^ tijxu 

<Uiai,l CjI— ajlxil J-"-^ 15^**-" 6' D ' " "^ 

<bjl III "ifi JljJsl Cilj (^jljUl -la—ij iUa^ ^1 J^^l 
J._^l Cljjj .^J^l ^jjJi (> " " ^LuaiJ, ^^ i^' [^^ 

^ jJil — uaJI 1^1 ^1 ..a_» — SjJUl J4_jlJLj JjLS J_S^ Cii^-^\ ^L-us SjLsl jiii jl ■ 

^.^ s yi Ja_aJI t> 5jS_9 siUatl =u' '^'f^ CV>aai »iA <U jijaiui t^iJI '^"^^' 'l 

(iL^ J «"• ' ^ ' ^'- - LUj < ^ ' ^'-l Cit-iUI JKi^l D 
JJ^— ^ (>J (_JjjiaJI jM "ill (jJiSJ I4J ulS\ CiVj ->nll 



L 



'V TT ^ 7^ / f "T *^-i^ >^' ^*t!J3-'-^' *^Lla-2t-a 



:tric 



(jri'il ii-\ \ II " i I i ^j_ill .iJ^I ijS TLj^ j_a ^ I n < 
iiJjVI CiliUI i>j iCsiUJI jU " LiUI JLS^V ii^Lj^iJI 

■ le^ "■"■*"■ iLi3^Lillj iLijjLlllj 

(■TjXla ,S ^^\ ,LjJj\ CilAlXI ^jj g 

.<Lij aJaJI "-lain d I ..^ .". g 

iUa^ J< I M~i eij— uj Cil^i— LI C1I-1I4J (3^ (^1 ^j£ ' ""■ «~ 

i'jj ^ n^jjj kij-uj *< A^'. II ^ aU ,^^j Jl_la^ 'f A^'. II 

iUL^ ^ ^ -^"•■ti dJj |JI ^ ....Ml. \A* jljiu ^i-^lj^ 

dJj-S .iU-^AJI iUa^_J J<; I m"i I ^ . ...<«ll C1I-1L4JJI iuj 
Jjj^jli |_^j^jJs |_^ <U3Laj \A' LAjIj^ Cilj i< i i^.^;^ 
ij^j I a". . . ,QJj "■! sIa J< ■ "" ' j^ls ^1— j^la Cil— ilXI 
-.M . .^j". II iLLJj^ ,-.! f J A ^ A ?-'S^ J'— C ''■*-■■ 

liL^^^xlLI 

■? ...■'. 11 . (LijJLUI jjJaJI ' jj} -^ ' <bjjJaJI iL^ljVI ■ 
.SjlslHI iuJjVI Ji^l ^if^ 

.ijsAj t^jiiui lIui (^VIN) ) j^ijG Lij^j r- ^ei'J^ ci ht\,nn Lib jjsi ^ij^ 

• Dunll J,ja-» J5Li -ji^' '^^^ (4jjJaaJI ^^]) Ja^jUI 

^ ^Jj_jJI Jj -> n I 41 J'S Ml I ^1 ui ^^ J i si jl 

. Dunll ajjxaj3 




WE 




'A J (^ J / J_ J '^^^->^' ji3>^' '-''-'^'^^ 






f S /tS'^>^* &ii9^* tjUa>i4 tjJ^Sa -n 



ctric 



^ > 



j1 nJI .. ■? ■"■< ■■II j^LlXlj <iLaL-xJI ^jLm j1 ClL^LuJI 

i-n -> 1 S t-i->l,l ^-<^j (3^J^ 6^ (3^ *> ~" l^j .dh->l,l 

— jJjaII LjLi ^Jt J n ~i Ml I (_jjJlj — l^Jajlj-^a, Jj^l (jj^ 

.aLxJI ^^^laJI ^J |j'<lj~ '■■II i^\uj±a JJJ:^ A^ ^Ualu 



«C^ Js CaL^^ CU I S *l^ ^La£ >AJI -"'11^"*- 1 1 i-^'wn'i ^1 ^3^.&J 

-.lU~^tl f-l .^^ '.I ^j^jjj ^4 >— ^j1 Ci^LiI S j1 iL_ij|^ 

Q^jJLi\ Ij^ li.^ii.^-> d I'lin >^^ ^ (^l-^l J^lj Lai I 

nJI ... d JmlLi iLijjd iUj^ ^ J-- ■^ '" (jj^ j1 
j1 Jjj|_t ^ylt iQ_iia ^jiit.! ^jl— k *J-SjJ (jjS3 j1 I 

^jjjj j1 AJLuij^l j1 ^jJa_ll (> ^jlia (^ yi (Soatl 
''"■■''■II j ■J ■^"■11 iC^Luj |_j_jLiXI J ■ • * • J j ■j ^ "ii ^Luj 
La^^j Lx.jj_ujj ^^..uj iji ■"■■^1 ^Lul uj^^ S,tf li igi£. 

^J^JXA ci^ 3JoL>^ JJuIj ^LLu Sjj^iLI^ ^1 J^Ij ^^I iLtftjAil diUa:^! Y/ *V 

^LxJ,l LiL^I ^jUI (> J>:'— a j>lj^"iMil jl : 2Jo^a1» 
J^^J l| iL^L^I I '"I'^'i ^1 ^jj nil djlMilJ n.Jj|^Ll 



t 



'» TT ^ 7^ / f "T *^-i^ >^' ^*t!J3-'-^' *^Lla-2t-a 



:tric 






J^^^l J)^ j^4-\'^rt J^^ Ci^Lu^^ 






TTTTn 



iUjL^j OUjI^ <LljJLjJI 
lj£. .1511 A^Uj j1 ■ -IS II 

Jjlsil 3j-»^ (Ji>i^ jl i}:?,^'* 




14^ Cllj J-u3^^ ^^ »,iA^ 



^ 






J>=>-« 



(Jl^j-»"ll,l 



:SaxLL 

dt-iMil^ ^l_xJI 'fl ^ " jiliall -.M ■ .^j~.ll Jd_£. iuj ■ 



t^l qa Ji i«i^ tiljlsl Cllj (jJ-^1 jl) J' "'I To ' 

.J^:^l JJ£. (jxulAJI 

(jA^ ^"il,l J () -» II JjxAjj cilj-bl |j\j Ci^ 1 mj-UI I 
:jjSj jl (jSjj Jj^^lj ^h^ll SjJLaj Jj-> fill 

jjJsJI ibjL&l -y^ '"'^ jii. Ci^l^ D 




S; tTil tZ. ^->^' ti3>^' cuLkjt* 






ctric 



^ > 



tiljlaV ty^l^y c-UaiJI ^^ jLi^l CjV>a^ »jl-t ^JJ ■ 
jll^:^! jUJJ <0jJ_iJI J^^ (jA^ ->"ll,l J()-^ II J ln*ijj 

.(iLjj^iJI ASjjii 3-'j^ a' •'l-ls^l J^ 

JVi 1110 p Ml S ^ jl-u-ll CiVj ~> ^->^J^ '^j-' J-iJ ''S ■ 
j.-<S->"il.l J() -^ II ^jj^ ^l>^ 3'^^ L^ 13"^' p'S-t n 

d t ... 1 tj II 

(_jl (jj JaLilLj JL^ ^jJ ^jJ-t CiIjIj— «— II Cu — ii I 

CiVj t n 1^ jl^_«VI j>i^ ^J-^'-> Cijlj * II Ax^jj I 

ajji l| Jj mjJLi f■LiJ-^-£^\ 3-S J I ti I t~° ° Tu—uu I 

.CiIjIjjlJI 
j1 I 1-^ 1 CiljIjJtJLi iu^LkJI Cil -^ ijjUlj ^jjUl j^lj^l 
Vj (j^jVI ^ j'lHio 3^-* '^J^ ^>"l* fc'^j' '-''^ 6j^ 
.^\,A ^ylt jj_33 Vj j» sV (> Ja3 



/ 



o — e — e — e- 



TTVN 



E 






z 



X 






Ciljl^ 



n>^ 



: ^^i£ 4.^£ )^l ^Ua^LI J ^" '"■" ^1 ■ *">• * 
f-lj_:a.Vlj ib-tjiil iCiaaJLl ^^i iC-i^Lj-^l S^^-^SU 

iLi^lijJI iLuj^m ClKlAJI D 



L 



'' 7^ ^ 7^ I f 7^ 4_i£,>jiJl x_jjajjl diLLa-St-a 



:tric 



.S.i£.jki\ 
.jLillI Ci'^yaJ, iLijJIJJI CiLiUil ASJijmX\ iUaiUI D 



^L^ ^ *"* 1 1 uj 



VI I^S-. II j:i£, JiU iQjl 3 iajljj 



iC_ajl^l ^1^1 '■■' J^ljjj aj_i_3Lxa_ll CiL^I— uAI ^ * 
JO -^11 CililiUL dj'iHi jAjj'G aIIu J<; m I'i I oUa^VI 
"(jiSjjtUI Ci^Lu^jj "_i (j^LkJI \ M ^^1 JJ-lII 



j1 I ilf S h^i ^ j-^Jj j1 (3^^-> ^jLJ^I j-^lj>^ iLij—iu 

^ .(jA4^M,l jQ -^ II S^lj xJsliJ (3 Mii'tjJI Jj^jll /«ii.uj 

^^^j <jSI^I jLijJI (jj SjIsj J^^ ^■'^ <(>ilLaJI (_jl 

.(_^jljJaJI SjLJI (j^l^V iU^Luu ■< ■"■isi". ^Ijj jjijlj 

LaLu SjjL:^— a iajuAJI jljjij J-JluU—II TUjlid X-I^JJ 

JxajJIj ^h^ II ij—l—a J-i— i uu (jA il 4 n U3^ j^ I 

.^j.ujLla J< Ml 1 apl ino A^^l jLu CiLa^^J 
CiLJI \ ill CiL^^J Ciljlj t II u^\^] ^ 1 n-^ jj^ j1 I 



:^UVIj Jjt mill jIjA 

:,^1j Lu iLi£,jiJI dt-i->l,l Jjjj j1 I 1-^ I 
Cilj- t -all jdVl jlnl "iiiiVI jd (jS^'ill iiaJUJI CiIjjVI | 

ajLa j1 isLJa^^ ^jl-^ '^ j " ^ ^ S^ 1 3 ^, ' ""' '^ &^-^ D 

JQ -^11 Cilj- < — a ^-Ic alj-^ "iMi^U JQ -» II 1-4 I mS jl-0^ Q 

.^UJI 



WE 




S; tTil tZ. ^->^' ti3>^' cuLkjt* 






ctric 



^ > 



^JxajJIj j^t-i^ll itiJLa ^,}H LLUs) (jAjjIj CiLi^-la D 

jl u 'J^jX\ ^^^'< i" "^ •^ I ^i— l:^jL^I n\-i MlVl ^fic. D 

±ijlj ^1 ^1 uaX (^jVI ^I X uiSU Ciljl ujl 

(3^^ dill JjLs 4^^ J^ (^ ^-'^ ' iCjSKfl iC-a^ 



L 



Vl 77 ^ 7^ / f "T *^-i^>^' ^*t!J3-'-^' *^Lla-2t-a 



"trie 







^Ul ^jLk JbS^I JUfijflJI diUaaJLI 

^ ^jXI £«UJI ^>JI £f j>i-JI Olka^ 

r^Lc J^.:^ 4^1^ JsjN't ^J^ jilaj CiK im ^ j-,' •« ' 

ki.d Yl — \ iju j() -^ CiLij'iMifi jJ£ I 

— jjJa r) CiJj-S 1 • • / Yf ' Ji.^ 4 n (jAikia J (] -^ 
j^ jal ii^n j1 Jj.Ajj xJa^ Sj— XJ '^3^3 ?'^ t" ..'U,,,>f 

^ ^-t -> lAjJll (D2) <(D1) SjjIj jJsLs (>jj1 jj_t 

: n £ jiSj JiAJI 
^1^1 Jn -.11 aA J^aJLl i-ilsy (Dl) SjSIj jJaU ■ 

<tjj jjaaJI |_l£ Cull 1^ sj^ljJI xisli .a^ljJI jj^ 

j1 ijiaj j1 (J^ja jLij/ ^ iM^f (jjj) Jx<aS (j i-i't l i »-\-^ 

(^jlj_^l J il fi~i ILi Jd— x-i J^j_« aL^-^ "iMiLi Ji»-i 4i 

. Jjj^l Cililfl ^jl>^ ^J*^ le-'! J " " ' '-"~' ' 

jAlklLI J-4^1 ajih ^Ls ^iij (D2) S^Ij ^la ■ 

'"** * *^j" ** '■' ''^ 1** 
La^ 1^' -^11 cLiAjlj (juUsLiJI ^jji iju J"^ °ii j ■ ■ ""■ 

.^Lj >^^l ^ v*^ 4^1 lilt ftJ ^ v^^ (jl ' *-*■ * ' * 1 ..."11 &l^^| a 



r/n 



WE 




S; tTil tZ. ^->^' £ij>^' oLkjt* 






ctric 



(^Li) ^ui ^jiA i^jU JLfijftJi oUa^i r/ n 






tj^jJI (/jiliJI 5^=1^ 



Ho,-- 



E 






CiLxJU 



J<I>-^ — ^ 



.02 



^ Ji^tf^ 



J>=>-« 



t>"r? 



Ui 



Ra 



: J^^Afi l£ ^^J^ ^(^£jS Jj^^ iUoAJL it I ml iiiVI jirtl'nll 7U0JJ JgJa^ : i ^ 7 A^J J&AII 

Sjtnll <Ul£ CiLujjj 

^2)^ 4 — J -^ * "^ '"' ^* * Ja^ (>>^ ~J3-'-^^ «U a^_ujj ^n (iM ^1 

(JLUI Jj 1 Ml ^^ J>^»-tl j^j) 5j-»-t.l 4JjLU i— i^t 

JLjS^I j jfl ^111 <LSjLm (Cilaa.^1) c^\-jiS\ 



^jt_3 oUsljI :iY^ jiSj JS.^1 




Cllj:^J ■>!' A.-., ..I .IU~.~. ^^^1 S\ 5~.tl -.U^ a II a .,..MI. 
ijA JjJ-^lJLj Sj QJ.d Ci\ ^^ 4l '^ *5I^ A 1 ,.. ^ . x^j OJ 

^ ^Li_d^— d ^^<^ ^ (3^1^ aIj-^Jj ujHi <Sj— jIjJI xJsI &^ 

■ CiljiM^ II J^:ij (JJJ iLijJsjJI 

^—i-^-^aJUl iLLiI Lu Cilj— ^jJI dJA 

SjtLs jJt ^-^jJJ <4-ijjJil JI_4tVl 

.tiljjVlj O^l t> JS ^ jijiial3j 

:^^ Lo^s (jS->"ii lliij (jl^Vlj CiIjjVIj >jI^I ^ul£.li I 

jAj^^I (^^I cilj cilix^^l (>j (3^ i-iMi'iVl jl ri->vi D 

.S^jlLI CiLujULI ^ 

.<UJjjJI iLLuLiiJI Cilij-al^l ^ SliUaX\ D 

.js^l JUtlj ^jliil 
.,_^LujVI (Vv^' ' ■ • "■"• ' iUl^liXuiVlj ^LLxiljJI D 
JJ£, ^jii <^^ LiUa^ Aljjkj_uj| 1^1 iL^L^I (^jlij D 
.>Jji,Lj ^j^^^l JLa£,1 ibloJ 



L 



VO 7- (*?r/f'7r *Li^ >ja-Ji Jtjjajjl diLLa-St-a 



.oljiXI iLuLui^pJI ^Li£^l s,tf (111 
ijjj^ <Uj(; Ml 1 !(] Iii.-<j3j CiIjaJiI ljj^jj | 



ctric 




WE 



jjj'^'ill iCfijLui So&j I4J ^J^'iiiij ^ ^ / f ^ ^'r^J^ ita&iA ^ ^iaU ^^tala : Ti ^ ^j J&iUI 



-Cj ill Cill^-»l,l (3-a Pjlll llii 



J ill CilN'til iJA ijj ^1 t^^'f dLliij 



J I'l^iiiill j^LlLI ^ i!i%i jji. jTn 1 Cllj— XX 1-^ aj -^'l iinj <J^L^I (jAa-i ^ alj -^'l Mi^l 

ij^^ I "■ ''"• (_^j.^1 ^'j ° (^ J^ J^'>^ t^3^ &3^' l^j liL-ijJsjll 4_ajli_a 4—3 J iM<;n 

liC—aLiJ iLljJj—i^ A a-l^l 4-1 J^l J—CljS Sj^Ji ^j£j-l <l_LkljJJ ^Ll—uu iUsl—a^ 4_^Lul_a 

^j^jj ,^^1 Cilj^m '"' *^j j'j -^~" ^ ,7^^ J^ J— ^Ij j1 -^ "'j iuiL^ Sj— ^^ '^ ....Ml . _ 

CilN'til J-> n J-^^ ^1 1X1 r jL^ -j^'^ y^ ^j^^'^ vbU os^^ j1 H "i4 ^ I sjj^l j&\ i»-il,l 

.j^LlII ^ j^^ (^ ^jj^^' ,7^^ J^ >^^'j J^^ <i iMi'ilLi g 

^jSI j1 .X&Ij A-ij^ jj.a.tJ '' ....'.II . g 
pLiijI i^^^VI '' '^I'-ii (jx <lLiI_Li a\& CiLujjlJI iUsLuu 
dJj-^J ibjlsjll iUjLiXI JxAjJIj vtaill SjA—a lAiIKj 

j_i L 4jJjJI j—uI—j dJj-Sj <nJI . Ci^l^— II ^jLlbS 

.4^iUI 




S; tTil tZ. ^->^' £ij>^' oLkjt* 






I 



^:l^ 



\ 




i 



a^nxi Jif»at :iuuti &ji>^i (^^^ - ^ 






v*'^.^** 



TT 



<^^i't* 



1' + ji* 



1^ 



iM-* 



■>± 



1^> 



1 ± 

V- 



M 



nr 



TTT" 



III Mi_^_a .,■>(] "wl^'io ^ (jA4'>'il,l J()-^ II |iliaj iJA O^y 

A 4 i»-ii d iKt.l j,^4 ^'il,l J (j-^ II <i«; I HI J -^ j^^ j1 (3^j-i 
iLjj "nil n ^^jVI uJ.a^I (^1 'CJj-S 1 \o/ Yl • CiJjs Y« A/ \ Y« 
(jA4^M.I ^LxJI ^Ij^JLaiVI ^ Ji^l d_ij!^ CiLij'wiinll ,^Vlj 
,jU ,..j ~.tl -.1 .j~. ,..tl jjAa-1 jaC j1 ,lf J .." j_^yi^ 

'-'I * 5 \A -^ 1 ^ *'*^" Jj fl^** *LaI ajJI «Qj_±JI Cix^ q1 *51 
id^LujI i — jj-izJI iLu^ j.^4 ->'il.l j(; -^11 pti'il ^^jj 



^li- 



ft 



■JJTT 









1 



ITT 



^3l r,A 

ft) TTfiTITV 



Jill 



jufctiiin^ 



rsijr'-^" 






(jjll^ 



Hl|Ti>TT 



Jit^ 



SI v»;tt . 
^^■.fr*l 



jtL 






TT 



t|Tf. 



[I|iT-Ji./TT 



§ 









t-i'T-/' 






i^<^''*-"T 






nU^"-P^' 


















#t^ft-- 















|>-trt.^1-|i 






(J* 1 1 -^1 T I 
rt,.*/.T. 









(■■] C J'' 









•l 



•i.M ilr 



TS:i. 



.i±1. 



T±V 



.!*■ 



:i]jji 



¥>J 



jEiL 



>j^ 



.^i^Jfl 



Lk^J* 



_tft!t 






.m:. 



iik^ 



Ht-JjS 



iVjt-ji 



^f^if^ 



,,3 — » j^l ^^jl a.1 cJj—i \y< CfiSM 

. j)Luii ij^i ^^ oJ^ n 0/ Y i • 

jlj-a^l aim iii_y« j1 j-j£ijrti ■^'ilil jj ■jib 
Jl£ J|^ laj^ i(l_C ^-_-'-; j^j*^ itlUaJL 
A^^^JI i**|i<« "■ A i£s iL^^k ab^^J^u^^ jjfi 
.^jVI OaJJ iUlS I4J iUalaJI jALkJXI 
•| [ ~ • JLuSj • >^l ■> -I j '11 J'" d " Cuat] i«8l 

t • • / YV • ujij u^ ' "^^l "' i -J>^' 

.*cJji 



d4 lijJI (3^ jjL^I Jjj^l ^Ij-^ "mil jij 
^ tihll - " jjJLjJI ^ji p.ljj_jiJI jjL 



'A 



^ f.Ljj4iJI jjL-ai, J t ry- , :(^J) JjJaJI 

Sjjl^l j^ljjil J .U.UA. ~.ll ClUj— uj^Ll 
,_^l aL^jVI j I Ml"! 1 fi'i n ijjj^l ibl^j ^ 
A-i !u ij-^l CiliiL^^m ^f— II ij^-uij S |>J 



Y -i ^^■^-> 't ' Jl^.^1 cLaJii- Cj^Lj.u3_jj 
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^J*3 
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T4 
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^^ 
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ZJP^ 
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V) 
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y± 


^j.r^.y TT. 


|Tfr*./ii, 


jlfr,,/ii. 


,,l±fH 


LHljt 


-t 


nj-4jii- 




4Tt, 


1,*±*. 


U^U 


*± 


ft l"/lT-i 


jl>i..yir, 


1] L»^' 


1. + ♦. 
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■■■± 
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.^t ± *^ 


5*1^ 


^) 


Cr>jlp.,,^.', 


(i).../Tr. 
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(t^^TT. 
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U J 1,11 
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kM 
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: Jjia I'll Ml ( j) 



;ji.jj_a J— 1— c : d^K— Oil 45i»j (swer) &^j^ Sj^aJI aj_i^^ 
J'-^ ^1 ' Ciliia j1 Jj-^ ^^Jlj Ciliia jj^ j1 (jS_4j (j) J (j) J (^) J (kj) J (1) CiliUI* 

JJjiLa jl->^ jJjJl CulAII 



Y J (_>iijiie_Ll,l Jl^^I 5-0 Jl>- CjMj-»-^JJ 



jjJaJI ibjl—^kl 5jl c J^ JSJ iLij X HI ^jJiJ(^^ 

"t^''" J^&lj "' -^ " JxAJdJ >J-^lj ''^^ |>l 1 ^".,,.1 . 

•(j)jU') 

(JKiiVl £>") i-S!i^ii.VI SUsuUI iOiaVl Jt-i-ijJJ 
JLc ' J -^ ■ j^'il i»*it.l Cit-ij—sLu iC—i^L^kJI Cilajit tl(V) 

.Sjj^jAI CiliiCii.^! 
UiffJ (*e-*J^' iCaJaU,!) 33 jA O' jjjUl (jjii (o) 

^ ■> ....S~.ll Ja:^ J^-IJ ■(^'— >-i,^*-'l ^C^talXI) jjj&\ ' 

^[isj AJa.Lij|j_i iL-uLUI jJJsLm (jaJLJ *? ■'' «" ajj ('\\ 
.(a Ci 4 ^^^U^j^ Sj a£ Hi ..>..*". a^ j^l a .*** .'■ 

.iLijJLllI alii <LijJ jjj[,l ^ ia^ JjJs J.XC (V) 
.iUj^A^ j^'-^ (3^'^) '^l-*-'^'^ ic^l J 1 IM~1 ^A) 

.LjjIxIjj Cjaj JIJS ( \ • ) 



c 



A -i (J <i li V i 1 1 Jl^.^1 5-0 Jl>- Cj^Lj.u3_jj 



:.L 






jjSj Jl — a — a.yi »j — ^ jAa — aJAI 
jA^->'il.l J ()-^ II jiJaj (^jJl d iMi'ilLi 

\'m ija <LuLill Sj-aiJI ^ tuJI jLuiXI 
-r J> l\o/yi- ^! jjiaJi t^jL^I 

L4J ^ J n Ml t l JI_a_^SU ^jJ-fiL^VI 



jA4-> 'il,l J(;■^ II " (_^ Mii'tjJI j^m " P jj^ iLLJsj jl 

.OjLuiA jljlsl ^_l£ (j<^ j"i HI t,l Qa J,tf ^1 iU^ 
j^^ ijA (j^xj &_dU jLxUI CaLJJ^— d ciLiiisLU LjL-Lu^ aHj 
/iC^Uail^ ^oUaJI iaxujlflj ^^ Jjx^jUl jl^l |j\^j"iMiU 

Ld d j"i t ti t. (j\.j.ujLuj^l j * * * "*• * * (2^^^^' jl.dj"i t"M J^ 
IjjLs (jjSj (_f jJI jl j'lll jjj -»l,l jjt j^xa-sVl .iaJI ■ 
- jjLjJJ (jJ Lij— uj (^JJI JjLSJI JjJaJ (^J-^VI J^l ■ 



IJd 




jkimji 


V,Y 




'^• 


. diui-Y jj^-^ CjJ_js \ Y« 


^i,i 




n« 


. dku-Y jjls-^ aJ^Yi>/^Y« 


YY 




n' 


. diuj-Y jjia-^ aJ^Y>A/^Y« 


A* 




>Y« 


. dLu-Y jjia-^ oJ^rA'/YY' 


AT 




\Y' 


. diuj-Y jjls-^ oJ^i* '/Yr* 


An 




^Y• 


. dLua-y j^-\ Cii^i\o/yi> 



jjj^l l-» ■; 1 1 • i^Jt (i^jLiikl ^:^— J (j-lt) A-iJjj ^y4j iJaSa AjjLijI J I'll"! T J Jjii-ll u^ J -» in^\ juiJI jl* 

• dj ^^A i..t I 

d HI III kd ^ ^jAi ft. a l a J^ I ti 1 ' Q 1"-^" d I'lolt CiLujjLoXI jl 



(Jl 'r'er; 'J 



Jn"s II Cll-lj"! inn ij^Jj . Sx^ igl£- 



f-UaS-l (jKa^Lj (jjSj V Ij— 1 'iSj^'f (cJ! SjJ-aJLj ibj-SLj 

«_i — a.^aJ ii — I i i i l 'ifi ait — ti 5j jl aJI , , , , _ .,, ■ ,, ■ ■ ■■■-<.- 

'-- • • -^ -^ :tj-Lil-« tj-lt jL^VI u^ UjJi.1 La:a.ljJI Jaljjdl JoiiTnj 

Lioius <iLijl_»JI iiaJ-iJI -ySj"! mo ,. 11 . . , 

ija J ■''■ < "'' ' ' *j"' ' ^C_iil_^ ij^^ 

cP^'i ^jL^'i ^J'^VI ^Ul ^.^^^ ^^^^ ^^ ^^, ^, ^^, ^ 

(^f '^jjAI jljj-al ^^ j^jj_ail JJJ^I Jo 't II j^jj ■ 

.nJI <t jj^ OJH ill 



L 



^ J (_>iijiie-ll, I Jl^jsJI 3_ajL>- CjMj-»-^JJ 



J() -^ I iUaLkJI ^JJLIII .bjN-t alj-^'iiiil 3 .^l i^ _j -i^a A. '. « ,>i1 •«■ t.< t~-^ C>I3) 1 ' * ' ** 1 

ti f A • / Y Y • j-lt) j-o-a aj_a ^Lt ■ ([ «■ ixAjiafi JLjfi tS <CkiA« Aa ft . Al f. 

.1 ki d Y* ' ,-j.^ ItidA' .^-iti i- 1 ~ -r • • - — .',(•',.<■ 

:i^LiJI cL^I o^^i^ .^^^ SjU ^ ^^^^ ^ ^^^^, ^ ^„ ^, jL^^ -__^^^^ 

■ „J . is^ . 3 (jA^->"il,l J O 7> 1 1 ^-ijjj *-^^jJ (^l"i^ jt) j() itio jjj 

cUa^j oij^'i 5j;ii^l t^Lu^l ■ ^^^^1 ^ ,-, ,„y.^| ;^-m c.l_cj^ I4I. £.j_ii3 ^1 

: JL^ (_;1 |j£ 3llot II iU^lllI ^J .iLl£.^l dh->t,l ^ 
ii It mILj ^LLaJ (1 ti d V" • «1 (^t) SjJJ^I JLa^Vl ■ 

^j^ jiJLa — iLijI n*i~isVI iLi^LUI ^ I J -^ ^j^jA jii, 

.iLi£.jiJI iOa^l )JA Ij:^ l-Uj^ Ja^I j^j^ 

S^^JLJ J ■^°~' »Li^^^^Li iLijAJLII Cil Miiii^ ^ Ij-i^ I 

Jl_t J_j — aj 1 ti d Y • • ^ylt JJ_33 ^^1 Jl n -.yi 

. ^iCilLkll Cil Ml miJJlI ^ ai^l Ijji j ■ « "■ ■ ) 



r 



^X^-r'W Jl^.>J| cLajL>- cli^ J I ^_^ 



jna^'a.1 j^l ^j^ dil^ Y/ \ 

4ius^) d^ij j^Ls j^ , 4Sa^ (jif^ j»ja3 jjdJi(>,^-i2ij.^ no/ri. ji^ i-./Yr- s^^^i o^^^^i -i*-^' tfJi^ '^^'^ 

t^j jj^>i 3i.ii^ " j" (e^jLAu) ^" "'J a II (> 5jji-.^i 5j J ^yi *e-"i-^i s 4 ,^1^1 <ciL_i^j_iji ,jAaj as jii^j -Je-^^i 

jlt J'-- °- ^j£ (^ Uiilj 3> i ^ 230/400 g;;,n J 6;!^ d j-.r.j^^4^l ^-iJjJI tJ-^ (j4-^ '^) £J>^* J^ oi ^^^=^ 

• C^LLS jisUli L4i^ .j^jLiJI (jLSjl ^j_ji.uJlli^jl_iJI(j!j.(\'\Ar/rAd J^) j^^i-uil t^jilj jiUii JS-Aj a_j_tj_a 4Jaa^ (> 

ll^ ^h h- -._.. ^1 1-... ^-yij_..-.j r . . r, jiUJi ^A ajj jUiix^V ^^^ ^a i_^ ,^^jsj 4^14:^1 j^j_ii. 

J ^ aj-al ,n II ((j^l .<:ll) oLJ.IJ.AJI ^^^^^^^^^ ^"^ '■^^^^ '^ 

^r <(_yOjyi frN Ml (^JS ib^:aJI J_al^AAl 

Jta J^UI ,..". A a] .1 1^ I d I. 15a (_a| p-^^ II gj ii'Sllj 4ia.ujj_!m jjJllj Cil < n-^tl (_gj ~i-»'i 

.Liiia dJj (j jSj LoIa^ — jI '^ II CiUsuaJLl jl .4 — i— ^jt Ciit—jLS Cilj J-JJJJ a_laj ^Jt 

l_a iLLijJaj OiLj-o^l Jl_a.j! jiijj (>iJI - o <^4^'iU .i^l / j^LsJI J^l JJJjiJ AftjiJI 

iCtjiia 4ljJ CjIx J iil J< "■"■ '••■^ ■ jj^ "I^J-^ J^*-* "^ '•—*'• -J [ (i'-^ <i (^ Jtl—JJJ 

frjj 9 *j 4 . tj-ill ^ u^ti (^ :,_j1j Laj 5jj^ SjLt 

.(fj JS-uJI jJaJI) iiL^JJI iLa.jj_ia (> iC-iJJ^ <3j^ i i' ^ t^"-'' "^^ C^'^ *-^^ ■ 

cjjj Jjj^jj (^jjjj^ jijAj I ^""^ If-j^ iCJjia ^jj^AJIj JjAjll JiaJI jiaS ^ji l 4n 

g^J^ jj iCj-tjiJI CiliiaJLl d^l (> »jilj i3-*Jsl-S jl t^l-^i ts^^-^ ( ^"1 j'l j tf Ji^ 6* 

ijj <5jjLi— a iLitjS iCiia—a ij& yaA ^JjLia/ j-JJ-fiLfl jjj <La.aJ_a <CtjA:ij jt tr''— *■ ''^ 

j1 jl j^l Ci5*— J uoj3 JI s^\ -Ji^l ^Ij^ i>^l ^^ 

iClus J (jl j_ii. .jAI i^fii J ' ■"■ ■■" J^.^ / t^Lt JO? 1 '-S 'J \ ' ' ' i>J J_^».a jl Jj-^" ■ 

.l4JLia ^ JJaj JjLaJ,l .^jAikla 

fj^ [jj_a LaUaJ tjjjjJiJI IjjJ jSjjj '3j^ A jt "I ((jOJjLijj) fJJJJ j^-^^ jt ibk^ ■ 

4lal^ ^Li£ )S ^t^-v /■ ttI >:kl <Lia jS-M j1 jAI i>*ifi Cilj d^Lul i <jljJs1 T < jA 4''>'in J— j^ 

^aU'.t ) iLi^Aj ""■"■ I -'■ ■ ■ -Ja 1^ I I Aj " j" JS Ml ^jjj'iit*! I S^lj xJslj_S Cilj CiL^^jJ 

Jj usj_JLJI (3jjLu^ (j_a SjI C 1 CilJ <La.jLiJI JjJ^iJI CiiljliJ 4jlsjJI (^ jiiaJiJI 

< dlj (j£ SLjAs .iUaj^l "•It' ^'11 -J ^ — «l— t ^ — 4 1 ^1 I — — f^! jl— ^ ts— *^lj ' ^i^ 

(> oj J in 4 II JljJsVl J j-t 6^ 6' .'"^^' !-« Ji-^" £>^ iJ:?^iJ j^J^J • '^'^ j^l " 

j_lt (J_usj ^jj_li-o q\_j) ^j^l jJ=»^ ^1 "i 4n i3:ij-ls (> jAii>_UI JO -^1 1 Sjr^y 

.J-iU^VIj Ua:iJI /<.S aj JJJ:aj -^-IjLt CiiU^j JiLk jjj 4J3I mi 11 j1 jA:aJI 
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^ Y -i (j^ii^V 'II J^^^l 5-0 Jl>. CjMj.u3_jj 



J 



<Li£.^l CiUa^l jj^ <dJj J^:^l iCili^ ■It-""' ' "'"■ -^ J 

(jAs->"il.l J()-^ II CiK iiM ija {S^^ Jl^^l aI.x^^u,uI aIjj 
i^~\ II ^jjJ aoocl ^-l£ Ijl ^"ifl — ti-ijin'i II j^^QXI ^ 
si£- (j^jV 33~* ^j "^3^ ~ ^j-s>" *>^ jA^ ->"il,l 
^ f-^'j 3'"'^ cj^ i<C^-i— uill ^ iL_L3__ulj_!Luj| isl—sj 

iaJa:kll \'^ tu^^j j .Aa^'. a JL&^I iCilj^ Cilj ^JsLIa 
Jj.Ajd (JjjUx UJ^ ^'-'^J>^' ^i— ifcl t Mill Cilxj^l Ijjx 
Ijji ^ jj^j (j^j "i Ml 1,1 JJA_^ 1 1.^4 -^ fi &-iJj_lll Jjl^ 
Slj^ iCc^^ilLI jAaA.".tl \^~. II ^LljjLa ^ JJ£, t-t^^l I 

J^ iLi_£,jiJI dt-i->l,l ^ ^Jjlll iL^^jJ ^ oji 1 <, s^lj^l 
L^^ ^jiljj iX_ijjj Jj.a.tJ JjxAjUl (jl iiAs (^jAj Lj^ 

Sj_uiLi_£ ij* 1^ ■ "^ * ' l/^j" "*' ^i''* "' ^^ii 1.^1 CiLiJA a 

.jj.aaJLi 

- ib-ijjJI ^Js'-JJ'.lj Lf j-^'i 6>Ail ^ji jjjjjJI j_4j_jLjj 

Jf I *A^ A 4jjIx ^LlujI ^ Cl^U^ &J ^^i£ — S >AJ^ ."4I *\ ,..l 



Jl_a — a.VI Cilj <bj lA '.ll 3_i3LUI ^ 

(_y£l_»Jj JeJi-^ ljl_.^3_Sl jJ_Sl jlUij, 

Cijlj '"' < Ci^Li-A^I |juLa_a J ■ 1°"' <l_i4 
.iLl£.^l dt-l^l.l ija iCsLulXI 



'J ^ " iS^'jXji Ci^U^jx jjjlaj jU <Sj-LkVI Cilj'iMill ^ 
j1 ^Ll3 aX,dil i^lj JjI— ^ (jjj^ll iUjj_uj (jA4 ->"il,l 
iU^j^J <QjT J •"' * "' J 'i^'j^l |»l i^~. ,..M I -ISII ^^Lij 
S ....I -vMI UjU^ II ^ J 'i <'\ A M /■ ^ II ii ■ -^r.ii ^ 

.ibjljUl 

Cl^U^^I jj^ L«JJ£. Ij^ (_yOJi»-|-^ II <>^J ^e-lc jj^J 

In i 1 -> (Cilj-iJ i~ill j->^1 1-1 '>'i (^U jljj -^ II ^-k. 41jLj 

'fl~'^"^^' " 4-lJt i»-ill ^ 63^ 

aX.jJI iLulj <L- ajj-> fi iUj^Xd Ci^L_La^j L5^^ '^J~^ 
JajPi^ I j ■''■ J ■' °"" j^aII Sj—acVI -i^ Cil >-ujJ J— a£ 



ilj-J^ 



uLi <L 



*'■■ ^ ^ 



3j^ dlJA 



;j * J^"* * ^ aj ^ ^L-d a >x-d Ci^U^ a_^ 



^ y J (j<-ti^-V '<ll Jl^^I 3-0 Jl>. cjMj-»-^jj 



ibj-iUI JJJJ-^ ^-rJ^'J-* *Ja^>-a J^ US^ ^^jS' iS^ 

.a_i£.jiJ| 

j^laJI ii—uMJ iLij_i_lj ^ ' ''< ■■" j^LlLI ibj—xJi jj^ 
^Caj^ku Jlx 'J -^ ■ ^ .11 «a. x^JjUl f'^j^l ?^j ■^j.^'^ 
^ X ' ■■' -s II iuJiJI CiLujjl_aXI )j£. LAjI ' °'" '■"— Li 

Cilxjj— A <Cu ^^^^ id^L.uj1 i i Jj^' (^^ aLlaJ ^ 

iUa^jj ^J ^jJLUI LiiXI jj^j 'jj^l iLijL^I CiV,^^-A 

(^jl_^1 CiJj-S Y 1 * / \ Y * CiLiJ t n r I-IJV I <m "I'lo 

'^ ■'■ ■ ■ CiliLuia jJ£ I ■'"■> LAjjlli iix^j^ i^LxJI 'J ^ " 

.l^Jljlsl jljlal |^i£ 
SjLaJI ^ji ji^4-^'in J^ / ^jJLt J^ Jj-:" J^ Lf J^J 
<Ct-iiiil^ J^aJlI ^^ ij—i SjuxiLu |_pLi_a 0,^ yi ^'i 10 

(isjia^) ia^ iUa_uj|^ j1 ^l—X—iii (Ci^l i) Jjl-^ 

.(^I^A 

AliajJI (3^ iJjjJI i>j— A ^ L$>^1 gj 1 1 ■S ivlaj J-^JJ 

^ij^ JS Mill nj^^ .Ijl Mi'i'il j_^Vl '^'> JJ-u kijo^^l 

.(jLdUaJll ^LlujLuj^I d\ Mill 



j_k. SjjL-S 5_al_»JI d-ij t "ill *_ijjJiJ 

' * ■"■ j-^a^'"- ' (] ^ ,iJ£ ^SU •.» iLljJLJ 

.iitjiJI dt-i->tl (jj jla V' • t^-llj-:^ 

tn Ml a a Jl n tVi ^ x^j aHJI d nt^'il J^Huu 

I4JU ^^^alj (^Ix. '(]-^ dS 1 Ml _k. KjjjI 
j() -^ /(j-lLt J-^ CiVj -»o (jj jjj—xJI 
LjJu J^ (_gj t 1 (j 1 i m) jALAJu 



Jjl^ ^jJs (j^ < ^^1 jt Ij-^^lj 1^ j~i Ml 
xij_a ;jd a J— oil 1 n A nji K (la^y\\ 

•J^^l 



^ i J (j<iii-Vill Jl^^I 5-0 Jl>. CjMj.u3_jj 
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j.^ i,n - T,i / ^.J \r,h 









aJ_j^ L_ajj ji>jj--i {^jA-ia) ^'j-^j 
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N ^^ 







HV(1) 



HV(2) 



2 3 N 

tf^j tj^^ -^^ £j^ 




1^ 1 3 '' ti'ii' i>^ 



f E K Ji' ^'^ 



. ilia J.d \\ : (T) 

d_uiJI <Lujjl_aXI jli -^j ■•<" iL- i£.j_ill Cilh->l,l ^ . 
^IjIjI eila a J -^'iMi"! Lijjjl JjJ (j Aa -1 ^ d tM Mill 

< ^jjLu (jAjjIj j£.l_iu (_^jjLlll ^L^l ^_k. J il~>l,l 

jj_sjj_l (_^jj|j i_4lfi (jAjj'LUI j£l_4X (jj^ I— a *j ■ "■< 

IjiJI '^t- ^ ^11 j|j_ls1 r jAaA.". A ij ^ CiLiJ-Jlj 
" ijAjjIj Jj^^^ " > l-j->JI jl->^ J^,iJ£ J 



^0 J (_)iajije_Ll, I Jl^.>JI «LajL>- dl^ j r ,^ aj 



a^uX^ ji«»at :iuuti &ji>^i (^^^ - ^ 



Ci!>*— us^l j1 tr^jVI J^li-ll V4^-^J^ Ol-^ ts-^UI t^i 

^J~''' ■ i 1^1^ Has^ Sa^ J)_a juj iUj^Aj,! 4 ila^L^I 

aI^^I ^3j '"^ >^-^3-> '*' '^ ,.>iij". ...ti x^jj J^lj LlIIx 

sIa a^j ^^ £j|j^ j-^VI sL^VI I— a1 • (CiIjIjjlJI) 
jl -tjj^l EjI— =' 'r^ is^ (^1 h"i Mit l jj-ij) CiLijiil 
Ls LjJli. ^ dj "irntlj jIj^VI <^^ (>^ F'liJUVI ^^^a^ 

d lie, Ci^^ I— « ' •'■■ ^ ) CiLi—i^j-lU ^ ■■ ■"■j" a^l^l 



djLi,^ ^oaJI JLuajl r/ \ 






TT 

iiaj^l JjI^T) ^^^ J^^ /J£) <Li^Lj iLLaj = 1 

(3 Mii'tjJI jIjjVI jiSLi-flLa = ti 

(jxiLAll CiljA^ = — ^ 

iUjIx iLL^j = Qu 

^LuSjUJ ^iiii'ijJI S^ljJI ^li = Lj J 

^ J ...I ...^ iLijl_sj <u.uj ^_k. i^y-^" ,_^lMCCB _ll 



c 




\ '\ ^ (j<iii-Vill Jl^^I 5-0 Jl>. CjMj.u3_jj 



Cilijfijj^S 



(^iJI ^L 



-iU lj_liij 



' ° ° <jlj_xJI ^jl_Sj .'11 J ~. ... aII 

^ ^J^Ji Clljlj xJI dli i-l-> 1 fi-il 

^jLA jil t Jiiiu ^^1 aJI CjSjJI 

Ic-i <Gljj juli ^Jj_a£. j— 1-^ ^ 

.(V.) 

jAL_u3_aj JjLiJI i£jl-4^ JJ-^J 



^ |(] ill JjxA^I jS ^1 <Ll^:^l 
Aj J^^Li 



^j^lJjG &Unj ^ l^j-^ JSLuu ^^^ ^1 j.^Q.^'«A . * * <j"* 

,-.! .j~. .../-J 4_a.uiJI dlij alj— ^JLuil u-S ' " ..■" ;jlTT. 
^ V J— IaJI ^ d'i fti^Lld ."t>*" L^ .^SU"tt . *j..."lt jLjj 

j< ""• ' ^1 ^JVLCCB _1I j^^^ ^^T . .....J .j .> ...sii 

jsl— SLjJll) (U jjAil j^j-a^Vl J*^l JJ^J 6* ''lip """tl 
^ iLiLs^l jl(} -^ ' ^LJicVI **'• '"J jV ijJaj < (d_Lk. 
dhliiill 4_S^^A.u tUlc. »L^^I fj—i (^j-llj - Ja:^I ^jl-JJ 

fj£, <LlJ_3LjJI '^ °~ ..■ _ »Ll^^^^l *. >JJJ (j£ iU^J_ulXI 

(^Au ,_^l) SjJ^I tin 1^11 lAs- jI-lUI J-ij-> L«.Xi£. Ja^l 

j1 JxAjj j1 dj~i Ml 1,1 jl^Li jj^j . (!(] ilf ^l_xUI 
MCCB _ll J^:Li Ijl .CI ±u_^MCCB _ll Ji^ 4j 

1 La jl j -^ ■ Ji^ j1 J""^ " ^>jl->j >^^ JJi»*i4n j-i£ J^ Ml < 
. JikJI . ■■ ..■ ^Ijl JJLJ <i£.j.uu iLijJLUI ojU'i Mil j<^'° 



UP 



'J ^ " JJ£ |j<^j~l Ml 1,1 iLljJLJ jLu l_a Sj 
L-a^< TT j1 TN jiliaj . '..■ -^ jAa.^".t| 

j1 Loaj CiLj—iSjUl ^ (3 Mii'tjil SjSIjJI 



kj^^iuJUl jj^ i^l-sj j^-^ tylt J" 






rr-^ .--''x ^/^■v/ 




,/ A' 1 1/////, f//^'^^' 



i^Lu^^^lil ^ Ml i^jJI a^ljJI aJsU ^-<^J L-lIU. ^jJjx^I ^ L)J^ tCiLu^jUl ^ f^J^' '^ 15^ 
.^1 i^j^ ,"4! U^ A ^ yxujLld Maa .iCdJ^JI ^Ua^ ^jA A^iAJLa ^LudA ^^i£. 



\y ^ f^ysAscjX] Jl^jsJI 3-0 Jl>- CjMj-»-^JJ 



m^m'^m^WB. 




c 



4iLJl£l 



^^1 I (jj-'o^l i^'^Ha) ^tjirt-^ 4Uui i^IbI^ (^ '-'^f^J^ '^'' J&iiill 

.jAul ClJji j'-<'l ■ (3^aJ,I Jj^I -'t- jjL:^ jU Ijl ^tLLai^ 




Ciljl.^ ij^'-' '"j "• '■■"'" (3^J-i '•■■^ i^LiJLa-^^ ^jLluV iCijjlaJI i>JA J"^°~'J ■jil-X-ll ^jlaJI ^ ''4-'^! 

^ ■■■■"■jll ^1 " a " 1 1 jl^j iQ,uiLla 



\S f\ -i (J <i li V i 1 1 Jl^.^1 5-0 Jl>- Cj^Lj.u3_jj 



J 



Catj-t-U ' * *^ J "* .'* "* * < (j* *'*< '■■** j-* < j" '^' ^ * * 4 * '-'Ml * 

lj^jj '^ ■ j -^ " J^IjaJI ^ iC—i-slj ^<L^^^ £jjjl_S 

^"ii fill i^jjj ^11 jlj -^ II ^J£. d^ t-il III "i n ^J^jJ 
d 1 iii'lILl l_ljj_a (jj < IJ < (,_^-^jl -> II jj mil) 



iLli_ujj <U_S ^j-li (^jJI aLxJI ^jjjj-UI ^J JS Mill 

CiIjIjjlJI JL^ ^ jjL^ JS Ml I jVl LjjLaJUl Cijjlaj jU 
CiLsliaj j^ Jj-^—uiillj 5«.|j_aJI (j1 jl <iL_iJjjJiiJ^I 

^ *'*a" ^ * *11 '■■! ■%! * -^"t ...1 * I '*< A /t ^^) ^ t .>-»f dl^'it nn 
^1 J ai .^vfi -J — AJt] iLa_ij ^J_jj LJJij <Cll— ajU 1,1 
JjJAj jlS—aVLj jj'S nil — JJU (jt Jj-^a-uj-illj 5(i|jaJI 
j^ <(_f^j_a jiiaj jijJ iJJ jlj-t (^V <Cfljt "ill JSUa 

■ Lljl H-l~lSl l^t^-.-^ jUJ ^Ij^ 







dj~HViUj ■'•'■'"■ 'I cUaLuj ,ju 7^ 



! f^ I J^l+^ *> j' J'^ 



— ^ ^- 



■«^ 



^ 



:jIjI.uUI ^CIjjI^ 






".I ■■<,"■ 1 1 



cgn^Ki q^jluJL (j^fl^lU J^^l ^J^ CiUujIi ^J>A^ :^ J JSjaJI 



L. 



\^ J (j<-ii^-V ill Jl^^I 3-0 Jl>. CjMj-»-^JJ 



(jt o.\ j< ill J-5I_^I t^ <t^uiaJI ^^j 

I-1J -> <XT) CiJj_s ^Jj-S \^,o JO -^11 

^' ~° ^ N iiA iUL^^I dJj ^ 1^ u-i 

^j-^jJI 1^ Sj-j|jJI 2^l_il g-ij ^ "ill 

:/.o- 

J[(^-\ II CiLij'iMifi ,_j_S ei^CLk^l J Tn I J 
.aUslIILi iC^UsJI ^SJ iadj 

i_yS CiliiCLk^l uia (jLs <dlj (j£ Sluaa 

iaiij J II <"ill ^ I II Mill ^ J() -^11 
.ilialll J^ jJI SjLi^l jlt (^^Aiul) 

i^ls. J^^^Ll x_ljiUI rLli^ t-l liA jjl£ 

rj ^1 J-0 ^ 61-^ ,iil Mill *^^\ 

JJJ^ ^ji jjij_iiii JiaJ,l jj_t Jj-a-all 
.Ja — a.!iUI JJt si — a. J — a. J_j — a. XT) 
^jj_uLa _i£ J J --H islA^ fj\ fiiAlj 
jU iJaKll Jin -t'ill JJ£. AJ^UI J()-^ II 

j1 ^-i^ Jj a^UI JJ£. r j-^^l J 0-^ 

jj' •> "'J jl JJJ 6^ >-« t^' jif; 
II4J J,iaJLl) '/.0+ ^^ tj-'^VI J-^»-ll 

•(jmi 
o uu (_^h<"i (LlIL^I -.IS-.U-.H ^j 

rj-A J ^ 1^' ^ J'S Ml I Cil iUI 

I n'li^ ,x Ja_a,5lll jjt X\ • l^jJIj-^ 
^LxJI j()-^ II si£. i^^^VI JQT* II NImii 
^* "^ ^ dl^ Mil ftj ^^ -^ * * ^'* * ^ a| < 

^1 X^ • T (> j^ ^"-^ tr"! i^-^if" 
.iJLiJi ^L>ji (_^ X ^ • ^ 

ijj) "11 1 jA^->'il,l j(;-^ II ^jjJ J>^-a 
Xo i»lj^ j'-^ ^J^l>^ J^Lla J^ ^_k. 

j_^ (jjSj (j1 j^jJiiil (jj (jl_S Ijlj 
jl_S -'■ "-S" oj—a j-<^ '>->^ iujliXI 

i . . / rr • -1 4_4_4_usJii cVi-^ai* 

£ Y • jAa.V ^>i. ^5^ Lg j"''*""" '^i^ 
. tj-«-^VI bi(;-^ II (jj X ^ ' « Lfl "^3^ 



&.uj1 ^ jA^->"il.l j() -^ 1 1 ti'S I Mil ibjJLllI j^^ ^>^>^ u! 

ijjjIUIj jLUJI ajjiii iLujJLHI jjj:^l ^-s^" g 

(JJJ^I i>la j^ LjjjjUl <bjljn"iMil 1,^ ■ 

,iQ|_u^| CiVI-^ ^ V! <<LsUaJLi jIjj^I ^UaiJI aJ£. g 

- 'fl-^ " ijjil iCJLlxA ia^ Jjl".".". ,.. ^^^1 jjjJI Ijji ^J 
jja Y Sj^l ^ l()"iiht"i p'liMi^ (^^Vl Cilxjj^^l U1 

•(i) i^-^> 

jlj_«VI-> 4_i.£lJLAJiI Cil (j-^ll (JJ^-J jIjIlII pt^t j^ 
^ 'j-^ " (_gj~iMio ^_l£ 1^1 °^ " ■ Lujjli iU^ia SjJ^Li 

l^jc. (3^aJ,I <Li_auVI £a^I <i^ Cf^j"' "'*' ^J^ £^3^ 
jiSl j1 X"\+ CiVl^l (j-ajLj ^jS j1) Xa+ oj^ CjjUjj 

.(\ J JjJaJI jJaJI - 
Cllix^l^l aJslSL^J J ■•.a"j^^<ll <LlJjjJI iQ.aAll |_jj.AJJJ 

(jA^->"il,l j()-^ II sj^^l jl lL^Ij ,1 loit^'i alj j1 AjJjjJI 

.^^Aiu^l j-4^1 (jj X ^ ' + J jj-^k ^^j^ S(il_aij Jm "il 

J^ '/.0—\ L^ a JiJI la Lul "'^ " _ j"^* Q * ^J 7e.d_uu a 

^ JO -^ II Jaj I I (JLUI Jji Ml jjJt < iUj-jiJI J^JJ 

%.o ojlj^ d^LuiVI CildJj^ 
:,_j1j La^ KjjjUl Aliaj ^ JQ -^ 1 1 j^U^'il i^,X3^j 

j^ Jj-aj ^^ tj-ILa-ll J-4^' Jf'^iJ tiljisl ^ji jfjJI 
(jt XY + ^UaJ ^ 5jl_t ^^ijj jALAla j^.^ / ^Lc 
^ CiVj ~» nil Jo ^ II JiW n Cilj— 1— 3La <LSj_^ l3^J^ 
''< ■ "■ <LijJi_!Li Aj^ 15-^'j Sj— u^l <Lij_klJI "•'t- -^ " 
.j^l ^Ix (_y£jS Jai jiUii (> i^Ls-ll .i^^l 
^ jALAJil j-j^l /^^LslII jo -^11 J>^»J (jL-S Ijl 
Sj u^ ^ * ^1 a iCjJjLi ^CJna— a ^ * * ^ ^J-i >^ ^-^3— a 

j^ (_gj"iMM ^Jt j^jJ-" >i^ XY+ (Jlialll (jli < iL_itjiJI 

JLiXI Juu |^i£, -^T^^l JQ -^ 1 1 iUo^VI <La->iJI ijJ i^icl 
jiUaj j^ XY+ CiJjS jJjS Y • ,0 J (j-^ll jjfJ jl (jiaj 
S^lj *Jsli rl-^i^ 6M ^l-^l <>^ (^ .CiJj-9jli^ Y • 

(jl .^i^^ Jj ^1 J> ^1 *JI J i =JI 

JJ£, JaKJI Jaj^Li ibjJLllI JJ£, J^^l ^ J()-^ II h^AJIi 



ijjSus\ ^A, sj^ i I \ 



C 



0LJI4J ^ kiLs j^ JjA^ 1^ isLiaJI 

Ijj a J I A I yal J *" * * P^La-jUl ^^ * ^ 

■ IJ^jA JiAj Sjfj^Vlj CiljAil JaxjJ 
Ja a.i^la jLlJILJ ^LliaJtJI ■* *a 11 ^u^ aj a 

J_0 aAl jilia-j ^ J_0 aJI ^ ^I-aJI 

JaLx_a ^J£. isLL^^I ^JAJ&I j^ a^'.tl 
^ is J I (jll J I l<"i I 4li_LU^ Jl_£. SjjS 

.j^l 



I Y • J (jia-iitll, I Jl^.>J| 5-0 Jl>- Cj^Li.u3_jj 



J 



= Xj()-^ II ^ is^J^I J llll'l 

+ (p Lia. X X (R) ajjUI ^jlail 

(p L^ X X (X) AjiaJI iajlail 
',"1 xo +',A X ' ,0 = 

■/.r,i=r + ',£ = 

Jj->flll Vj^\ ClLll^J ,ij_£. J()-^ II 3'^=>-> 6^ 'i5-'^'->J 

.X^•r,^ = (r,l-^•l)^yJ! x^A,i = (r,i - \'Y) 

xr,"\ = ^0 -^A,"\ 

■"^ -> " t~'"j "■ " ^j^ JjI— ^ j1 ' • '^ '• ^'■« ■ Ijiij 

ij di^ — uiVi ^Lj jjtui jP^u ciJj — 9 1 . . / rr • 

• ,A >^ ^j>^ J^LsLa jJ£. J ••A CiJj^ jjj£ Y^ Y ^Ijj 

J.^^1 ^lj_« ^ Jfi ^ II jii9 "i jlj_al ij^Jii i J_iJ_i_£j 
jiiVil 'J J "til (jx J^'— ^ ^ ^^ 4fll III n ^_l£. ij^^i^Ji—uiXI 

CiJj_s ^ii_s Y^' _jaIEC 287 (1982) 4_a_usl^L 

^'n iM jj i^n u'J-i-l XVi^— II (jjlaLi 61—^ i^'-^'-'J 'J-'^^ 

SjLc iLijJla^ CiliLuJ, JjKi-l JaKJI J'"^"" (j^Aj dJil 

■ (j A^-=>M .I ,i^l 2-iJ>i jiJii (^ 

J Ti t I ^tla * ,A SjjiJI JjLx_a jLi < dllj ^fi£. Sj^ 

.^UclluaJI JU^SU L^^La 

• ,Ao <Li_uilll J- "■«"■ iUaH^kll ib-clluaJI 3^LiXI ^ 

&lx JSLui 1 * ,\ ^ * ...Ml ■* * -^"i ■■'" 1 '''* * * <l^^ >-(^ J"^' 

jli dlj (J-CJ ■''■"■<■■" 3^m,Ll ^ al«"tl -.1.1 ...^11 

^ylt ^fQ_a jn tj a!llx1 <uJI jl— iXI .i^l ^^i Jsj_j^l 

."l^^Vl ilL:vH" 



r 



W J (j<-ti^-V '<ll Jl^^I 3-0 Jl>. CjMj-»-^JJ 



(:jt^tjLjjijai,>jLai-Y 



C-La (jl -^ III tjla-ll i'll(; "n i l 1 ,1 iLaHaJLI aj_ujjJI tJjSljJi ija dLJA j1 JJJJ djl ''• • ^ 



i') 



CliljIoaJlj ^jdOil 



J^ *"* I j'*^ Sj-^l Q J*^ ..."11 ^j^^j Ld— ^j 

V ^ ^ j"Q'** J—axj iQiLa^l^i ^' "* qa & a_Li 
i-n -> iC-UI (jl-'t III S^lj 3-^ iCu-ij-UI 

^ ^jK Mill (JJi. j] ^jS (jiajj .IjXiu JsVl 
(jSJj «d I r jJI II III -> j»J— iJI 0^ i^J Lf^ 

^£ '' "■'■ ■ ^ J ...il-^tlj J.. I -Sll jj< ...I 
.(_JjL«JI (jS^I jjjLujI 

js Afcl'i mil JL^ ^ (j^^J^j—uAl jl^j 

jjjlJI j" °''j <jij-iJI ^ iLAlL^—A Cilijl 
.jiLxJI ija SH\^ A CilijV 
£_iKlll J- ■■■'• jli isUJVI i>^ J^ i;ij 
SjJLi JiUi d fl mil ^^ Islj ^Jj-S JiJ 
J al<"ll J- ...'■< fAl« M dJjjJI Cs^J ' .lUII 
. \ : \ • ^yJI Jua3 ^ J4i>. ^jJijl Sjlis ^ 

Sj-^ — ^Vl aIj '^ ~i ml j1 <>-J r> ImU (3^ 

j—xj iC lII—xJI 5jj aJI Cilj Cilj— xJ,lj 

ija p^^i-" 1^ alj 't "i — ujV I->jJj — 1^ 

Cllj xX\ »lj "> "1 ujI JJ£. iClljlj xJI 

S • i.lS". I I J .< .'.K .A « ^ j <ll 

CiIjIjaJI ^ 4 llj^l ClljjiaUl jl 

iLs i_sjJI CiL^I xJ,lj ii— ujj J^^l 

^yJI 4_sLj-i)fLj (j j I I ' J '" iJ^iJ^O 

(jx X^JJjUl iL-lJIx) -•! ^ JA ".11 . ■><^~.ll 
J— 1—1— X— U^ jlj_aVI ^hlm ^<^~ ^_£j_A 
<^nj|... < aLxJI j\si ^-Ic Sjjdil CiLLiSjj 
JS Ml I Jj "■"■J Ja^Li L-lIL^ •> ' '^~ '■■"■ 
.Sj^jJll ^(^jLiXI (j < it-i"i Jsj-t \n 
ajj d_i^ &IL1 djLuil ^Usj &A CiL^ o-aULi A^"^" *l 
^ji (Jjj_i4 Wo jjt LjJLt) ^y3^_>^ jjj3 jl— u 

"'' tA-^ /^ j^ j-^Q ^'iH t^ -^ II H. ....^jll U aIa^ It 

^jiJIj SjLiyi JJjJ ^yJt AJajiiAU CiiL^_^( ji_}aj 
^a ^11 pxJ J,ajUL) r-^'*' ■ *' d^^iuJI ^j£. ■ a J *"■"' 
U J a' a" "' iidjjlaJI a\ ^ . a rf . aIIaII fAa .UjllA 

A j * a". A A<A. 1 5 .|_j,| ^ ^ • ^ ^Jj^ 



.x_ijjj Cilt^lm dLl& La j<i^ 
'i' ^'j J l..^l a". ^ Ij,:^ ' °« A jij_ujjj| i>jii jA< ij 
I4JI i^J iLLuiLuVl jJ-^LlxJI (jA.t-1 |_ji dj-ILuu I « -A^ 
A^^l4luj| ^ jLuaj-SUJ (j^^J^luiXI ^ I ■^ Ml"! _ll lS^2 
ija A^jjlll dhim Clli^ JjJ^ i-i£- J^A-l JS in 1 Sj,,liil 

.SjjaJI fjj>ij Jaij jjJj3 £)ia. 

iLij—xllI ' ° -IK" J -IS "■' ji" • "'I "4 ji " s.^u jLlii 

ilij,^ is^^UaJI ^I Sj^Li 

tCSUaJI &jj^j JIlij oaJ^ ttilnr ^ djjiJI j^li J.ii£i ■ 

ajjUl ^UaJ ^ j^Li JS] iji^ -»•; j^^j .4^Ljj_^I 

^j ^ tSjjjJI Ci^j SjjiJI ^-k. 11 It-ill jji Jil^'ill ■ 
alj-^"iml ^LULij .(jA^->'il.l Ja:^l Ciliji ^ 1 ilNII 
iL^L^I ;j£. .^IjJI J-lI^J 'Ji-^'^ J^ I ti I JaI^I S.1:^J 

oSlill j^ia. 

j^ I (i ilj jl liiXI <L_iJI_UI iUL^iJI (jt (3-a jsi^l ^yit 

^ lO^ij-.! (jiail jji. (jj aiUt jjSiil JjVI Jl.4ia.VI 

I ml ml jn'lt'l ^j_uj^l Jl^^uil ^ Jjjjdl jl Vj ' £^l>" 

ji^ l_a ^^! iLsLuoVL J • -A^ Ci-JjS j'-< " i-ilhll ^yit 

. iicLuj Jslj jJjSJLl J<M^~ ...I 

^ (jULd Ja-^ I < jJAdI CaJ 4^ ajj^ll S,aj^ fc^^' u' ''* *^ J 

jL^l li iS^^—a Oj^ JaI « a j^ "■ ' ^ " lislj j''<" 

ij* "'^"l Clljh'> jLkjLl SjJjlAJI '^ A .a jAa^ ,>llj~. ,..tl 
. (_1^ A ,..all ^ 7u^^ ^ Lo^^ Ja-^ II SjJS JdljLa 

jai ^~.,..ti J ..A^ cJ^ J ' '< " ''t-" iCajjls J ■ ~. « ~. J 

J I !< 1 1 I lltl (c^l (^— A j^J.'^J.'l Jl i»*i-»'i ^ aI_£. JS mi I 

t£. . aI_£, JS mi 1^ ojj-> n Cilj-iii J^LA J I 1 fil cJj-i 

. jsjill aia ^yitl jLiikl J (iCiiSj "\ • <r • < \ • CjIjjs 

Ijjj " (jlj^ Ctt'i jA-i Lui ^jjAa ^Sj£.IAjn IjjJiI IJA 

. " j^Lul '^3^ jliSlI ^Ui It-i ^j£,1 (jxiLuil ^_lc sjjLxJ,I 

Sjj^i 1^ 1 1IMI (> jjJiui j-^ <^i-j.ii ^.^^1 1-«1 

Hj/^i "t'llil Jn ^ II CiLijI ,^-S I ilt-ill ^jj ^JjjJI Cs^j 
(^ fj_ij_S li n ^-=> j_9jj ji>-ujj jiUii ^yJI Jusjt .iS-S 

:^ iCaliaJI ' a .IK" 

<& a^l ijA ^'* ** A ^IxLuj g 

.aIjlJI ^ ^'* ** A ^Ijj^ I 



r 



L Y Y .i (j<i<i-Vill JL4.>'il 5-0 Jl>. CjMj.u3_jj 



t) A A ,.. 5a ^I "f I uj I Q " * ^ ^ )^^ 

j^jLsj \ • SjjS Ji JiLi, jJAat CiJjS 



.i^ 






J^L^ dLd^ isLuu olid ^e-k^1 







time 



2hrs 



. ^jGfiLui »jjS (^j Ji^li J^l^ j4m1 cJja 



Calj-^ 4 1 ^ ^ * ^j" tj^-a^ -^ U5M1 

. >jAdl CJ 4^ jl *<11 i a .Lij ftHa 
■ rtJt Mitl ^'-^j" "■ <Ll1LLJI AlijVlj 
J^i tj^l *i=>aiJI jl u^j — s ^ylt 

u.j^l CiJ 4^ jl *<11 ijA S u-JtUd d ^n^ 



Sis.1 



-__ — t^l 



J ■■ "? cJji jl- < O l"-" "■ s ^ Ijl 

jl'<ll S ^. a huM^Jla ^ '' "■■■ °11 
.Oj ~i 411 i>jji J^LA J 1 1 fit CiJj-4 

^j^ jl.<ll isuMtjlA ij^-i ^LULlJ 



^ as a1.< f . ='\ X o = 



O^J^I 



islj jl '^''j ii—cLuj J '•"'l CiJj-S jl'<ll l_aliaj J ■ "■ « ■ 

JjJJLJ jU (3^J -.1 .,,,1 ,,,Vfl iCi(_^ |_^ ijt^l Ml'ifl 4_£L.UJ 

jAul Cii^ ji-<ii (jAiLis ■>" -1 jLlUIj 'j-^ 11 jjJs iC^^ 
iC-cLuj islj jliSJI Ciljlj-c ^^ JL^I ^ l—A^ <j|j_xJLi 

.jljj j_uljj ^j£, (_gj "l-> I j\ (J-^ II llii jl_s .<LlJll4 "ill 

jj ul Ca— 1 4^ jl *<11 J" * S * «lJLi v^JJ^I J 4JJ l-aJ ^^J 

.^jlll j^.^1 LlLlIj Ij^^ <LaLa1 xjjjj iCcLuj 
4fll iiin 'Ij ^" J^ j_ujJJll ij^-i ^Lsj \ * jjj— A JA-ij 

Ijj^] iji I /lUri J^XjJ ^^l_SJ \ ' JU^ iilaLS ^Jj>^ 

.(3ii^j ^ ' I4JJJ ijj^'f *jj4 loijJ jSj-oJI j-^j (jJI 

iCisLUjI^ 4_lJI Jx«J (^jJI Aj^^I ^ji JA^VI JJJJ^I («^^ 

jl'<ll jjaJ IjJsLIa x^j^jJI IjjK j_lLx_ij j'l ■ °ll j^^ 
\ ' JiLk d-Sy(;"i Mil jsj (_f jJI <iC£Luj_ll j^ J II 0I Ciijs 



Yy J (j<-ti^-V ill Jl^^I 3-0 jl>. cjMj-»-^jj 



^t^5\ ^l J 'if 4x.Luj 

^jlll ij£ til's I 'il'Sinjj^l Ciljlj— xJI Jlji'i Mil (_$^^^j 
.iLujjj^VI CiI.xxJlLi ^-ujIj J'S mi 1 d_iJI jLuiXI 

l^-ll£. ' »"«" j^UI d lMl( MlVI J"' ■ °" ^kJ_^iuj1^ aj£,lij 

l^_^j^ ^ ,_^l I (] Mi^ "i ^ iLujjj^^l CiIjIj— xJI dJj 



r 



[y i J (j<iii-Vill Jl^^I 5-0 Jl>. CjMj.u3_jj 



I 



r^'S^ 



\ 




i y 



fkLe-> 



"trie 



iLi^UsJI <C_AjL^I (jj^ I ''•'• .Sj— Lx_!u 

.(<Lk.lij) SJlo\s. <C^Us jlj^lxuLi (jj^ 
^yl^iJI jLj^I (>j (.jj-SjUI) Lii».Jij)flj 
jjjj A i~i ^ II iOtliil JiLA (jj jAj (_jjJI 

' fl ^ " ^Ua^l ^ *? '■< " " CiVI— ^ s^j_uj1 

jLAilj jjiiLiil (^jL^VI jjlsJI tyS ( ^"him ) 

.(j^l ^imj 

.|.jj£, s^|Ji3f SjjiJI jl^ ■ 

.j(;-^ II lo^AJi g 

SjJ^I J ■ IS" ■ iLsUsJI Jsa[ CiUaluj »J-aj 

.iQs.u iLLuAij (c-'^'i-' (<>^i-l£'l-^l) ^lUsLxJI 

(^MiSf j^Li dJ . " 4i£,liXI " JisLxJI jUUIj 

J^jaJI f L^jl I 11MI1J J()-^ II CiLij'iMifi ^J£. 

.ajUaJI iuiaJl ^ 

(Cilj >1jS) JLxiJI jLiiU Ji-.li,^U Sj^l 

(P). LijaJb Lailj I4J >jj 

Uilj L4J _>ajj (ajJaUJI) 4_U.liil 5jJ_aJI 

(Q). ^j^L 

iLuLa^l 4.1^ 6i^ ajcliXI iLilaJI Sjj_iJI 

(+Q). 

no^jj U La^lj aiU£.l_m <Lij< Mill iCiUaJI 
(-Q). iUlLuj iUai I4JI jJt 

S,Q,P. (>j iCaibdl jtj^jj V . \ >iJjJlj 

_A J^AIIj ib^liaJI SjJ-iJI JluS 1-1 1-> 

j^jKVA SjiSLJaJI 5jj ill jt_uojj \ 

fjS CiljIi'SlI fja iC^-^^l Cil 11'SII F^jd.^^ 

Sj.jaU -KVA ,4JL«_aJI x.x.v. 11 s^^i 

.dicliXI 

s 

(kVA) 



ll CiljJjJllj <Li^Lj^;4^I S ^^^\\ Ci^VI g -ia^ ^J^J 
aj^-^VI £->^-^J (dim iNI'l^ flJj(;'S II ClIjJjJll Jifl) 
iLsUaJI JjJ -> "11 J 1 t "il,l jl 1 "ill ^^_lt j4_sLi jPJI 
Ja-C 1^1 <LsLJsJI CiljJj-« ija SjJjJUI 4_i_jLjj_^I 
ojjij .(iLljI^^J J .< .'.K . A iCiUs^ (_^jl^^J ^< .•.!< .A 

■(\y 3 ^ " ^1— uj Ciljjli^) ciljIjJLj ^(-^ sjjUl 

,_^J .4jLxUI iCsUsJI j1 dhniMI iLsliaJLl l^jJI jLuJJ 

JL^i— a j_l^ (jj ojV Jjj -» "ill IJ-4J jil— 1 — aJI jijj 
CiV^-tl aiAj) <(CilSjaJLI CjL1_iSUI ^^ (_^ Ml jM'i^fi 

iC—SUaJI J J l»-l ^ (_$j.^1 Oj J I »-| 1 -^ ■ J ^ .y> A ^J^ 

iC—SUaJI iiauLi lJ J t "1 J iLsUsJI A n\-i'i] ^ 1 A 1 A ~. ,.,". 



Q 

(kvar) 




p 

(kW) 



. iLkLill jii. <CiUaJI j1 .iLkliXI 

^ 5IU1| ' *^j" '■'" ^ * 'i'v It ^U^ tl rA A^ ^j ^ * *,..A 

,_j.uj JsLJJm Jl ^1 A ji— I »IJu1^ altA'l II ija l-ijJJ 

JJ£.) al lA'i II |JI (LsUaJI alA 6^-^ jl— X-1 iU (<>^jjj 
JS j^ (>Jj^ Ijiaj ijjiuJalJJUl JLsJLI ^^iCijt jLj^JI 

. (iCiliall jjjj ^J^^ 
J^Lk '^ ".U.'.ll <i o(j ^1 ■>! .511 ^ jljJ-ll -xl^l J— uljj 
j:i,VI '■j-^?-" Jit^ it—tjjiJI SjLij AJ SjJjJI (j-a f-j^ 

.SjjjJI (jj 

^_l£ l_aLu 3 '^'•~' ° <i 1.^ iLlil jjjj—lll 4 Lz^ljjjl l_a1 

CiLjjUI ^^ \—ct] jjiaJI ibjL^VI (Cilj-J^l) CjLjjlt,l 
^yi UJjl_jj jJj'l-^l f-Li-ll jijj jjJaJI *-^^ (CiljJ_^l) 
" sAltliai " iUJaLsJI Sj^l (jV aJ jj <4_5iliJI jljIsVI 

jjiaJI j1 jjjjla-ll ^ a^l_xJI 4 Sit-ill I "I ""• 4i3Lu 
4 i'il()'ill <L3-ulll jjS,J Ij^jiJ < jjljIXI AUaJJI jja j^'^\ 
(jt (^"it fii jJ^I j-lt Ja-jaJI isLUjjia ^j (j im^ ^^ 

.(ajjsix) 4iU3 ^ ajciixi 4iUaJi 

' q'*<a ju^Q£ «^ -'•* * ^ " LdLaj 4^1 uLd S >i&li9 dL^ Q 

j1 4-ij t Hill Ci!^Kll Jj_a .iLsUaJI iuiul ^ j'i-^l 
^^:kj juj iUL^^I djii i5^J ...^l CiLt-uj|jJLl Cil— ijJs 
5, aj a . iQSl_uj ^ ■ "■! -jj < iLsUa iQ_ia ,^J£ iLsliaJI 

^j£, Jn <"i Cil— a uiljJll Sjj^j ^ ^_ij4 "ill J j-» Mill 

d^x^ a 3 « ... I aI'; a LdLoj A^JaJI j"Q'* * all^'ill CiljJ 4^ 
(j^b 6* jl ' "'II i3^>AJ jl V! <4 I'i ^11 iOaaJll ^ l_aJT 
L_aLaj <i_4JL^kx 4_^^jJ ^j£ jj< ■ ~-l« ...Ijtl ^ 1 ^ J 
.(iUlaJI aj^jJI) iLiiaJI dN->fill 
t-ih't Lj-ilc '^~« "■ ,_^l (jxiLujVI J '"' * "' ajj)i»*ill i>jAj 






iLsUaJi) jbuui jL-iiJi jl ajiu^iui ^-i^ei -jei^^^' 

^ jl— u I l-» nil jij-aj V LS^I-^J-4^1 J<>^>^ (<U£,l_it,l 



. .. . 1 

tCSUsJI (jd ij^^jj JJjUXI jLilll tL&laJl LJJAJ 
/ -■ljl><ll ■ I (} ■■■! ■ a juj iULx_s ijj^ g 
l() I i^^aJ juj (^JJIj -(o^ J '^^ ^—^^ 

^'G i^lj (4i£.l_ia) iULxi j_i£ »j^ B 

^IjjJI '(} .ii^"" (ajlsLc) iLk.li_a Sj^ D 

.(^1 ..CiLSjaJLl ,CiV>=JlI) AfiaJI 
Ij .lU-.-. j^lj pif la ".a\ iULx_9 SjJ^ Q 

CiiUliJI J5— a) *Ji— » "J-ll jjIjjJI 

.(..nJI <<Lij< Mill Cilj^lj <Lij< Mill 




*J 



.Cl^lxa^l (j< -> MM (3-1 J^ j£' i^jj L^JLJJJJJ 
I Cll i-^ja ' «"■ <4_lUaJI SjJ-HI d fllA'll ^J 




_A 5 jJLnJl ^J^L»-a ( 



J 



ctric 





^U4 \jUi i^JloSS ^\ c(}4>'^\j siAai V7V 






iQjl_aj_« Cil^ia ''• '" ~«~ j1 J . ,...ui'.t '^ji ^ 
^Jj jL^a_iV Jcli— iLl jLi_lll ija ^L:^jJ -I ■ ....Ul'.i a 

Ciit-tliilj ciVj 'til ^yA f >iJI lia *j-4^^ ,it^< fi (jl 

.(l()~ll -> ll^ (_^U ^j^l 7T 111 r»*lflj Cll^^^^lj 

(Jclid j-ual — CiJji _^i>^) iUcliXI Sj^l d iMi'i f >Lu 

J'^^'i juj ' " '"■'■ (Cilj j-l->^) ^La-^I SjJ-iil ^ ■ ■■Ml ■ 

• l^lxXI jl4^l ^>l1 UjIs ^"iintlj la jl4^ 

.aial^^UI Cil^^^ail tCiHi'ilLi y.W 0-1,0 g 

. £laljmi "''*^j"^ "" iLLuAJLi '/. S ' —o _ 

d^^^l ajji. Jo r 1 (_;jJI SjjiJI Jjl_&j Jl it"i (3^J-ij 

J 1 1 1 M~i ;j^jjj .oji i~iiiiVi ji-u jjj_x!Li diijj ^i^mi 

J .,,■•. II .J .^SjLlLujVI <LiJIx^ '^ "'j SjJS d^^ljLa j1 

_j (JjI^JUI djaJLI ^^! LJI_p.1 jLuiJ-j 'Sjf^Vl iUI_aJJ 

. " ^IVi^ ■ q'*<a " 
3 '° ^'' (jlnrf->l ^°< ■ J ' S. -.Ia".<tl J ■'■S~. jjiaj J^J 
cLul J_Sa -^ '""'^ II "-I a"-<tl iL-lS^J-a ^ j^ J— ^^ 
jJ_SjJ_l JiJJI jilu J^Ij iCulJlXI Cll i'i'i 1,1 j>lj-^ "iMll 

JilLl Jj-aVl s^IjVI 3' ^"^ "'* ^i-l£^l-^l Sjjiil jAjj_xj 



.aLlallLi iLi^ljJUl jj^^lj CiljLillI 
juVI AM jjSj (jl I— ilL-t (j^j "i ^1 
JjI t nj (p I" ^ J ■ "■«"■ IjJ -^l- '■■-■•■ 

j-olj_tVI S-sliJ <(jl_j_slij_a 5jj_aJI 

„ „ — , ^ « 

^JJjUl SjjUl JjI t r\\ "■« ■ .iuixAJI 

ojit !»•< <U£.liXI iCaUaJI jl Sj^^l iJA 
Cjls. ^ iUI_xUI AsUaJI ^—i iCijLit,l-i 

Sj^l J^LxJ, J^-^aA. ".tl J A .all ^ 1 |7|~i 



SjJftJI JaLla kijjJLi 

Ijl4^ jj^ jl IJ^J-" Lf J^'j ^ Jo ^ I Sjiiill JjljLa jl 
Jijjii (ffit) aj^VI Cyi Ij^it jl iLsUaiJ KI(;"imio Ij^Ij 
jli£ (^1P/S —1 tLiLui^ jjS.ij <(l4laKi CiLu^jj JLIXI 

^1^"^ I Hi] JJ£ j_l_u1 CJj-S jjj£ I'' I A J ■■■a A ^Ij 



.J^lj ^1 jixa (ju Sjjill JjljLa iiajS ^jljjjj 
ajj£ji,l S nil "ill jl V— li J'S MilLi ^LlaJI a-xujJI 7UOJJ 
Hi—ia iju ibjl^l ii-^ljV L^i-^ —II -^^ '^ ,_paA_j a^U.1 
i>j^ Sjlx ^jjj -j-i-ul i^J^ jl '^11 iCoASj Cilj jl '<ll 

(p>jJLi iijljpl 



£l£,li_A 4sUs ■ .lU".-. ^^1 .'iinU 5j-f^1 



Sjd2^i(>U4r/^ 



^1 clj^LiiJ 



|4_ 



yi, Sjj-lll JflLx—a 



J^ljLa ^jj_!i^l LoK J" "? — CJji jl'<ll 
LoK t\ dj iO^^j J " -a m si ^ SjjUl 

f.jjjAlj i'll(;"uiil,l (jj JS ^lijJ! jl. 




i 



P(kw) ^ 

cp Lia. = s(kVA) " ^J"^' J^"-*^ 
(Cilj >Lii) dJUiJI SjjaJI = P : ±jia. 
iLijiiUaJI Sj^iiJI ' 



■'J 



1 -i' SjJLdJI (J-aljL>s (j\j. 




ajuAJi Sj^i =P 

ibj^UiJI Sj^l =s 



(cJjs >Li^LiP) () iUUiJI SjjaJI 

VI (p LLa. = iULiiJI Sj^l 

(ji^ t^! Ji^) Ji^' t^J^' ■ 
UI (p LLa. = iULiiJI Sj^l 

UI (p LLa. rl/ = iULAAJI Sj^l 

VI (p L^ = iOtliil Sj^l 

(ji^ tr"! Ji^) Ji^> t^-^La.! ■ 
UI (p La. = aitliil Sj^iiJI 

UI *(p i^~r\j = iitiiii Sj^iiJi 

VI = ibjAliaJI Sj^iill 

(ji^ t^! Ji^) Ji^' <^J^' ■ 
UI = ibjjjUaJI Sj^iill 



jljisVI (>J .if^l =U 

YiQcLia ijja + YiULxi Sj.^|/:iLijjaUaJI ijj^\ =S 

Cilj jvtajJI ^ ^jjJll <Lluij iCJjJUl JLo^lsU d iiiiMLi* 



:tric 

JJjJ CiVlj Cilj Jtl_a_a J J I nt C)Jj-9 

^j^.&j ^j^-j a ^ * '■■ 1 '^ ^ "y '** ** 

aj_^ CulJ ^1— u jiouj ^gic Jji.-i ^11 

j^l .i-4^j j'-fiJI CiCjii ( 3^ j^ '. I I 

CiU-aS u'^ fj^J -(l-ii J^-^) .ta.iyi 

J! '-3-' tpl-r^^' ?-^jJ' ts^ SjJ-aJI 

t^t lii -v" A ^j 1 /I « i| jLuLJ fiLiLs <<L&aS q 



(? 




4 -A 5 jJ-^1 (J-<sIjl>s ( 



J 



ctric 



■^v^ 




P=Vlcos(p(kW) 
^\S = VI (kVA) 


V 


Q=Vlsin 


(kvar) 


^^ 





:i 



Sjjiil ^LuJI a-ujjJI jl^'iitilj jLlUIj J(;-^ II Cil^-^Ju 

dala" ,7.f V^ -'•* *^ * * Q^ Sj^^l ^ ^ "* * ^LaaJI ^ou JI ^I 
(_^^ 1^ "s II j-ijjUl 4 ^ ~i t, ^^1 nil a-uj^l iJA Oj—ujLi—a 
••ijli li£ jj^^lj CiljLillJ 
J ■ ~ « ■ J S • ' ^ J " Cll in« SjJ-^l aUslJ 'JJ ^ J:^^ 

^Vl j>aJll J-«(V) tyA-^jil jjJaJI J-S-^ (>lj-Je 

J^ 9 ''ej'J^ -i^e^' J:^'^ Ji^' '^(I) j'f^' ?i^J 

.jiU^I ju^i 

(_^ (V) J_J^I JJ a_ajUaHlj (I) jl_aj| 4-jSj_a (jl 
(jl Lalu I COS Cp (^jl-ui3j j' j~" 4_ltliJI ^-jSjil 

SjSUI (^ (KW) ajtliJI Sj^l ^ (jjii (VICOScp 
.(KV) cJ^a ^hSMi lit jjaj (V) j^l jli Ijl 
(V) tiJi. ii^jj ^ • I < K"ii i^iJI (I) jIjjJI (JjSj (j! 
^ji ISincp (_f jLuuj (I) jl 1 "ill ial^l jsjjt u^ y" 
CiS^ ^JjiJlj) iOcliil SjjaJI (^jLuuVISincp jl i>^ 

jliSJLj 4Jt jj tnV (jlS Ijl SjiljJI ^ji (Jtl_ia jJ-iat 
^JjSJIj <a_c jj_t-a (V) ^ji (I) a. yMi ^j-^ IJ'i 

.Sj^ldil (J-1^1 

jli^lj dlcLill j_i£. j-i-J^1 CiJji jli^l (>j Cit-s^bdl 
Ja^ Jfi -^1, Sj^l JjI t fi J J iifil cJj-s J I iSllj Cilj 

V,— 4 JS Ml II ^^ Ttiijj jji LaS ^^La^j jjJaJI (jJ^ 

Ijii ^fic ti^^ ^Li^Lij^l tCflj t"iII J^LlA jAt I jo'it'i 
J^ SjJ^I £l£.l— m Sj^l S—oj^ ^->^>> (5J— II Jal-xJI 
JaLxx jlsLlj tan A —1 iLuai^AXI <UA1I jl .Cilj jli£ 



(tancb) (j)Ua i/' 




_A SjJLdJl (J-aljL>s (j\j. 



"trie 



:Lal (cOSCp j1) H) LLa. Sjjill JaljLa jjjLia jjiaj 
j1 ^ -1^^ III ^^ -Sll ' ■ ' ^ "■ I 

Sj^UI Cil»lj-HI jTn "ij .Sj^l JaljLaj J-^jaJlj 
!>*... ^" A ^ 1 ^a" I ^ \ iQ A d 1 1 ... A 4^ ftt^ A d It A '. ^ . "a I 



Sjjftil JaLlX (jiofi o"^ ^/ ^ 









tjaj.-jj1,.i1 Jli 








i 


■Q = VI aim 
Q'=Ulslii(^ 


P-Vlnnf 


S~V3 




S.Tt™ 


JKW 


lOKVA 


i^j J« Jflta Jl< 


Q-i^3Ln f'mw 


?-VlLncQs^ 


S-^ Ul 


4.^ • £iJfi 


Bikai 


5tXW 


ft^KVA 


.>-i-t^ 



<".MkW 




^lUtj i^Mtl ijJlH •"\-'- -^ J--* — t JjJt^ 



i_^ jUI ' J --^^ ij^^ f**.^ ^ ^.^k j£<J4> 



e^ (pnj IJjVI -j-t ijj 



^IjjJ^*'^ 



.1.1 



P (P) !UUi3 i_pil! 

jj. J ■"•..I [■ j1j||C ^Q — 

1 I A.1 — ip 1a 



Sjjftil JaLlL jfjiflf ^ *;/ \ 



<? 





_A 5jJL2J1 (J-<sIjl>s ( 



J 



ctric 



:^j*^ ^^ ji 

d 



*,A. 


■,^V 


%■ 


V.iiT 


L |Od' 


%^" 


^.-IS 


.,vf 


%*- 


*.Vo 


i,,A* 


■l^v* 


..T^ 


. ,rto 


%^-. 



:i 



: ■*'.'■ 


:^,* 




U^klA^^^^fU^I 


i,vr 


S* 






s" 


.,<ir 






i,rr- T,t^ 


',1 - '.t 






•-.' 


^*- 






N," 


*,Ka 




C^^iS^] U^ ,>k^ ijlj^ I 


.,1,r 


.,Ae 


LiJi-J 


J^ JJlJl kjjl i> jii^ :^jil ■ 


,.iA - ,,vs 


-,^ - *,A. 




f jiiji ^ jiu ^> ^yj ■■j'.xi^ ■ 


l.Vt 


■*■■;* '■ 


'^ JJ^ 


^jLa\ j^jji lj«_^ ^bJ id y^o^ ■ 


.^£A- ^.►T 


'.^- ^-v 


^j^ j,jilL 


^!,jhl]l Ul^ d j^H^K i^iji ^jH>t?^ ■ 


.,¥0- 1..T 


..A- ,,V 


^>j*sy. 


jrfjUij ^IaI Jj»j ^ ^jLt 4^>H4iri 1 


+ ,v* 


"i-^ 




jj'f J*S ijijii LJ^ ■ 



^m^Vl ^dilu£ 4,^Vl J uUmmU 4f>LJ^ji:p^^^JS^;V_jif, J[^j4> 



V -A SjJLdJl (J-aljL>s tj-A-t 



$Sja21t J4U4 CX^m^ fCJ t'^U - Y 



:tnc 



5jJ_S JaL 



jiiLi3 .,1 = 9 Ui o! 



pLj^I iCiKi J^ \ / Y 






(jt 5jj_aJI Ja 



Ji^ V 



Jlj 



.4jj5fl iijL^OsVI ts^ SjJ— ail Jal_»_l, Cf <" ->•{ (^1 js-ui- 



(jj iULaJI aJA ^^ i'll(i"iMil,l (jU ,',^r 

iUcLiLI Sjj-ill J iJaJ 1' ''■ ■ "■ xJjj 

c-lj^ (jj ii lIUI LilJAI JjI a_a ^^ij 

-.1 a-.<A d'.l '.^j " ^J '"j »lj Mill 

3 i< I "il jj jVI •> ^-» "1 II oj ^1j 
-"■<'(; "■"■' iL£.l_uj J^ iULx_ill Sj^lj 

^bj j^-ll JJ xJI J Li d NimI^ 

.^1 .. cilij^^ 
j1 Lijl m ~\ SI ^J -^lil J)_a ijji-i J-fi 

iaS 9 ijlij-^ (j^i— ij t"i dl lii jjSj 

iUcliXI ^iliall iCc a_S,m ^-'Sll j a^ 
^ <Qjl__a_a ^ °' <"■ J^l ^<'(] "• "■" 

.X\ • • JalS jAjjjlj 

(^ SjjLII Jjl t fi ^ ■ ^ ■ ^~' iL_u^ ^1 

JiaVI JiULLujVI (3j^'''' tyJ! '-S'^ y'l 

.\s^ dN mil CiVI-^ l>i^ 1-^ 



.iLkliXI iiJUsJI ^ ii^S^l^lxul J ■ IS" ' |j'<'(} "•"■*' 
^ 5jj— Lll J.dl a d ^ * ^ .>^ "* "^1 * '-'Ij >^ ' * * <j"* ^1 

^^ *S J **S"* * kdl^3 uldU 7r n MM iL^Ljj^^l '"** * * ^j"*** 

l£. Jtial ^tl ^jJs (j£. <Ll iUaLAJI »Ll^^4^l SjJ-jli 
iU—lLlI ^ J^l JJ£. <Lj£.mi iCiUa_ll ''^'j"' '"I ^j"' •"'■ 

ojii ^j .^Lj^^^^I 4_Sj^ a^ jflLi L UI ^ !(] ilf (3^1X1 

[LiJs I(;"^-S jjj^ <U£.LiLI AsUaJI jLs liUaLkJI iajJLlS\ 

Ijl CajLuj iia.^ US Cp Ui _JI JjjO. 

(kvarh) AtLuj jiJ ajtiiii Sj^i 



J ..I ,^ -.SI Lil^jj iC_i^Lij^l -.1 ■■ <j"'i 



(kwh) axLuj jsj ajtiiii Sj^i 



CpU9 



J"" '■■■ SjjUl jIjjI ^jj_« jLi liLijJLj iuj^ t^y '^^ 
— : °1^ iLuL^^ oj J I (-11 iUclAfl iCSlis jIoaI ^^ 
(si = (p Ui) iULxUI a^liaJI jj Xi '^iaLi ^! J>^ g 
^JL&j *\ <L£,LuJI iya\ a^ JS iLcLuj \ *l LaLi^l a<iX 
^ LlILc) Sjjj_uJI J'"^"" Sjli-S »Lu1 (YY 4x,LuJI 

.(iJii^ll 
»l~iMill 1^ ' ° -a^ II J-'-^'ll Sjji pLJjI iajljx^ Uj*^ ■ 
<iaj|jiAII Sjji »Qj1 . LiLij:kJlj ^-u^l i.j-^-u'J^ i^J 
(jj XI • (jt Jjjj (_f jJI iOtli-ll A^\Jai\ d'i>.f\ Mil (jls 
dJi-u-S J.^;^ d_jli ( • , 1 >(p IJs (^1) 4JLx_ill AsUsJI 
Jj.a A . t .1 iLijL^I Ci^JtU I Ljj^ ^j>>I^ 'I-' jJi^'i'iJ 

(^jJI <U£l_it,l iLsliaJI iLi_a_S jli < jxil—uiVI IJA cr^i 
:(jj^~iMi CiljjAJI a^ j^ jjjIjS L^Luu jJi»-i i 

Sjjili jIausI jjail(kvarh) Ss.Lm JiJ iOtliil SjjaJI 
( . , 1 - 9 Ui)(kWh) *£Lui JiJ ajl_«iJI fljjaJI =(l4J 
Sjj_s »Lu1 ^<i(;" "■n dJLxiJI (CiUaJI ^ kWh ±uj^ 
f-Lul aJtliil AsUaJI tyJLa^l ^^ kWhcp Uij CiljjjaJI 
JLsUaJI jlj-iaj ■'-^ ^ yi> 0.4kWh j jj_iiJI 5j-j-s 

'■al l SjjS »LJj1 [jL^^ J<l<~.,..t l iOtl^il 



c 




_A 5jJL2J1 (J-<sIjl>s ( 



J 



ctric 

iM-*- II is aoA Jofij CiLJj^ JiaVI jy^'iHi^Li iLi_lLxJI SjjiJI J^LsLa nnim 
Ciit uo^l ^ (^^_3 aJI) Jtl 4X1 .SjjaHI &^i^\ i «"i"->t .l 5,34^1 (> kJj^Lj (jial ^1 , ^1 .. CiiLjl — Sj Jxa Sj Jj-oj 



J 






<L^mi SjjaJI SjLj 

Ld J_a^ Sj^^l J_dljLd ^ ■•' ^ " ^ 

',1 *.^ * .A ^ cp '"'^ 

(jjj . Ja — ^1 (3_a JJJil 4 — 9l — l^Lj •- 

Jj|_t_a j ■ ■■■ ^•: jj-t iLaKj Jst -^ l^ 

5^3. J^l Jl^^l (> *5j^^l CibliJI ^ (Clj ^ .ilUi SjjS) jS&JI jja3 

j^ i_ili j_3 ^_p.i U(j_o dLiA jl cij.^* ^ ittLoJI ^ CjIj jliill jlj_t iUaxul^jj u^lijj jLiiU 
.C5.L. Ji^^ L^ Sj^l J.U. iC^ e^j! ^U^^l jUUI J^ ^, ,JQi, J^^^ ^_5 -Cl^jiJI 

'^ ■"■'■■ LlIIx j^I JJ^ Li J.UJ X \ ' ^ ■"■'■■ La JxA jj ^ 

•XT' 



1 _A SjJLdJl (J-aljL>s (j\j. 



S^dSlI JaUm CX.'"^^* 3ij?ij^ -V 



"trie 



J'i Ml II ^ LJ i^LuJI a-uj^l (j.a ia^^j 
jLiJ J_S (^iijC 1-4 is 1.1 iLajis (j1 ^_4 

jLiu dJiLs -- " |j_^ .<Lk,Lit,l Jdj^l 

Sj^l CiljJj^ " -J Ljl—i^l Cili^l ^! 
. " iujilXI aJLxAII j^ 

Ji^l ^ (_:?.) tPhL-UI js^^l (^J 

Sjj-iJI jLu jj^ <LsLl^I ju j_aJ <^_ii 

(j^ J t t,l Jo ^ II j1 TLJ^JJJ liUL-X—HI 

<Ll <CiL Sjj ill aUoH jj— u J aKlLi 

Lijl i»-i~i^l jj^^ J-*— ^ ''-^^ <^lx d4i»-i ij 

^L_u j>-ujj \ • —A JS Ml II aj ■'t ~l MIIJ 
XLiJI ^ I () "iiti Sl'in CuJ ^pJI Sjj-lll 

ju-LijJiJ (r-a Ji^l) r/ > tfftj_aJI 

iUcl—ia ^J>^ J ■ '°~ ■ (jAjJ t~ill 1j u 

dl^Mil^Q J t It'll 4_^ ^1 Q ^j->^ 

Qc. 

S.^yJICiJsjaS ibjjSUaJI Sj^l 




l| jAa ^'.A SjJ_S JjLt_a <U l_a ^'i ^ J" ^ ^1" ^ ■ 
Ji ^14 n L^L^ ^1 ^iL^jJ ^ • jljiu AUalll J (j-^ ^ 

jIaJI ^ Ja^j-l 1—^ J- •< ' j ^ isjAiij <Laalj_a Sjja 

iJa^I ^I ^jljUl CiUiSn fja Ss.j^n-\ n iCsLi^l lU Ijlj 
^jJaJI (jxiij ■'"'■■■ Lij.uj ((_gjt Mill) iU^l^l i>jl-u jLs 

.iUcliXI Jjj^l jLlu j^LkJI dlj Jia Sj^l aUslJ ji£. 
jl I "ill lia (jl_s <\ / \ ^ytjLJI jJjJI ^ji J— uil I— a-Sj 

^ • jljiu iiUalll ^^-^ ^-k. AJ^J-i (^j-llj) Ic (_gj< Mill 
jli <iU£,l_m J^:^l jLiU J Mil ifi JS Ml 1 Ijli.^ n (^L^jJ 
I ^ ij '■ " j£ ^« '■ kij-uj ^jlaJI (jxiij J— >^ 1 nfnyS ^Si 
Ojji»^ 1 Sj—u-^ i-^iSU <Ci_iJs Cul^ Ijj <01 '•■■ ^ >^VI 

jLiiij LasdJ dUa jj^ |>1 <ljLs <Ic = II jl^j iuil^ 

.Cilij^l jLu jj.^ iiUajJI ^ iUcliXI 

(^)j (1) ^_iSi Ji_^l ^^ dJJ ^^! Sjl — ii)fl Cui3 j_a 

.Ja^ iUcLiXI jLuJI CiLJj^ (3^>^ 7'-'^>' (^j-llj 

JiuiJI IJA ^yij 
. J&aJJ iULxAJI SjjUl jj^Vi£. Jlu R 
J&aJJ (iLiiaJI) iUcliXI 5jjli\ j^^Llc Jiu L 
jl J -^ ' (<bjt Mill) iU£.l_m Sjj-iJI J ml 'if Jlu C 
.(CiUi'Stl ij]\ Sj^l JxLu ^i-» m"i 



^jlaj p^jUa \/V 



Cii— u-^jlLi SjJ_UI J^LjLa (j< Ml ^ I jl 

F.<U£.l_it,l iLsUail j' ■^■' < Jd_xj ^1 

(jAjj t~i »lj^l aUsHI Ij (] 1 J tn 4 1 J 

I . iOtliil iCaliaU 



^ 



IL-IC 



IC 
C 



IL 



Sj^l =iQ£lHI Sj^l jLu : jAjjjlUI 

( ^ Ui - Cp Ui) ilLxiJI 

:Jll« 

,iJ£ "''jj'' ^ S ' ' '"j" '■■' La ''j ^ ^ 

( • ,AA = Cp Ui (^1) • ,Vo Sjjs Jjaj 

• ,^r ^^! SjjaJI JaljLa (j< Mi->"il 

jjSj jl kja-j cCiLi ( • , 1 = Cp Ui t^l) 

•' a-.<tl jS.UI 4i£.liJ[,l Sj^l 

\ . . = <u_tl LJ,I Sjj ill jl u 

j_ij_a1 cJja ^jJj_S iA = (.,1-',AA) 
.JLai jjt 



load 



a) reactive current components only flow pattern 



IL-IC = 



ic ii- = ic i 



IL 



load 



b) when Ic = IL. all reactive power is supplied from 



IR 



ic IR + IL i 



IL IR 



load 
c) with load current added to case (b) 

C) with load current added to case (b) 



<? 




_A 5jJL2J1 (J-<sIjl>s ( 



J 



ctric 



JaIjaJI Tui^jj ju ^j .d Tut.! CiLu^jUl ^Jf, i-^iStl 



jjf. jLkjl 



p^ •> I 



JL.-, 



ej ^ 



<GU <(jAjjt "ill F^jjujxA ^ »jjJI Jj^ 
1-^ 1 (j^L^VI (c^J CiUal ri-»VI fja 




ji^ iULa, ^ji CilijaJLI Jj_iJjj ^^1 iCsL^VLj CilSjaJll 

.Jin->~ill 
iU£.l_m iLsUaJI j_£. ^Hl Sj_I^VI ^l-^l a^ ^J 
Ij.:^ (jALkJx ijj^ J^Lu il_« d^^^^ dJa-Luljj j<lj~....tl 

ciij^iiiji (ji 1^1 ajj (^>jj •(•,^v Lijja3 (^jLj^) 

jl^ (Jn^ jj£ jl^ Laxi£^ dj-^l SJsuni^ i*ll(;"i mi1.I 

.Ij^ J /irA 



: JUa,^ 

ii_i£^l iUcl—ilLl Sjjiil jjjj ' '"'•'■ 

<LLiLjj ij»~. ...a Ja-v II ^j^j JcIAa 
^' ^11 jd <Ci1 L_iJI £. "•• ''■■ <Gl_s 

.JU. j^ 



$GlJUM^I^lJL»ilyil3L^Ml^ Y/r 



Sjjj^^ iLojS jj ■ a'i<A ■ 
?r n tii'i CaL^jls a| - < *"* ^j" J^* •% *U\" II ji oj Calj- t .a | 

ma ."4I «1U" A II 1,^ i]s jA "... A JjjjcJLi 

.CiLjjSjUI 



|_ A^ 



l^j_a iU.1^ Jl— la : \ \ _ib J^^ 
cQjLUI jX -J*" II ^-.la".<A\ 



iQjLUI (CjIjlujI^I) CjUj^I 
^L& CiU \'i\,\ iJA j!H] j1 Ij-^lj ljjjjUI IJA aj •Mini 
aHj ^I ^j^qj a j-^ *j * "*ll ^ LJljlJ ^j "* '■■ A J^ ut\ 

:<LiJLUI ^jhMi ^<^-'» 

.Jj^l &JaiJ r'-'^ y^ ^^'>^ vbli dt-iiril_^ :Lijjj g 

^jALaMa dt^ ml ftj :^^^jjLa aj a| <La^ | 

1^ A^ ^ I * * '"■"* a^ a 1-a jL^ ^^ vuiLaXI J * ■^j"*ii * g 

.(CiV^aJLIj CilSjaJLl) ilii^iJI »j«^VI tiljJal jit ■ 

(jd JJJ— xJI (_^j iJi ,_^l Jl it-lj-lil jl 1 rA ^ Si£- ■ 

jj^ ^ if-'^'i iLix^l S^^Vlj Ojit i»-ill CiLS^^^I 
.\js^ aUS^ lJ<ijS JS Ml 1 ^J jAj^xjJI <Lila£. 
LJijlJ JiaJI (5j "nil Lj—iS jjfj tylll C)Vl-^»-JI t5^ ■ 

■< lj°« A Sj J I ^ 1 



'' A . a ^l-iiiil^ J'^'J* '" ' • °''~ (3^^-> 

.iLuljd kijjls ^ S^ iiil^l fja <GjlJ 



L 



11 _A SjJLdJl (J-aLjL/s tj-A-t 



:tnc 




^iU^AjUjjjVI) ^Ll^liilll Clli^l Ss.^A^ 

^ 1*"* -^ ^ ^^j "* .../* 1 ^^C^ Ll^ ^^^^^ ^^ "^ - ^*^ "^ ^* 

iULx_iII SjjiJI Cili^CLAI jj^ ifxi^ -.1 .. <j"ii J^lj 
ijmi Jaiu /fifij .1 iiMi'i iixajja 4i£.Lit,l Sj^l j1/ J 

.iUlU ^U^l (^JJlj Ci^l^ Liljisl ,xl£. ■ 



Jt-llilljj u^ IJ_X_jJI " ~ ■ l_a l__l_ll_C 



.i^r.i 



^liUll jAjjjtUI 



^ jt-uo^ ^ us ,l_jja jiS-^LUI jiii ^ jiiaJJI jiii >lj-^VI Cyi J^ tyJI tiisil iCa-jis ^umS^ 

j^j_SjiJ| <Ujl -. fi jit J \r^Jl JiAJI jjAj La (jixaiLa Jas (j1 '••• ^ ^yla%i iOftiul^j l4ia JS 

utaj <Gl_9 ,Ja — aJlj oi>J J t "il l (>J ^^1 *'j-^VI ^ j'^J-a Jj ^ "' "' ts^ *J ^^LiJI «->^l 

iji S^lj JJ^-^ ''J^J Jl fi "itj I "7>^ |.<^"l ) |-|l ....M . Jas a ftjS iUa.uj| aj 

jl_S tyJLUI-JJ jAa-iAil Ja^iJI CiL-Sjl ^ ^\ ^SIjjJI Sjjs JaUj ^^Jl jiia-JUl Ji.ji jJ^J 

I— ai Sj_SI^I JJ() -^ II iUL^ii ^lAJ dJj ftJ-S a Jaa. ^A ,,.. J< ,t. . ^U'.A sQ] I a < U ^ aia-iJI 

.CiljAilj 5_}^!iU Lili ±ilj^! jlaj OjLj SjjaJI JaLjLa ^yk, iCiisLa-aiJ aj_ujLUI CiLuiaiUI 

j-aj^aUl (jt ia^Ldl SjiljJI JJ^^I ^--.^ jLj ^ua-uu (^j_ll CijliUI jfiiA) iUja_JLa ajj.ni 

iCajLsj iLajS ^ylt Li^ jiaaJi Jtlail J^aJll J-uoj .-laj (jAj^a-JUl CiljJaik ^jj SjJai. JS 

•JJ-^I (^1^1 
J_iJ| JjlSJ J^lj jjis j^ ,>Jll Ja^jAil 

{ 

o 



4 alaiXI Cil— 9 J^l Cil a lia 



jua_ 



«^ (^jj a_ll ' a •<"■ " ■ I ■< ■ ~l ^J~ jt 

^J) "irii a ^ ^j^l a "i i _IL^ j,o ij< "ill 

. Ja^l 



CT In / 5 A cl 1 



I J J 



^--n 'v-n V-t^ 




AA AA AA 



^umi jAj^jujLi ■*<^" h ^LujI \ V -^ j^-ui 




1 T -A SjJL^l (J-aLi-a ; 



J 



ctric 



:i 



1^120 2ui^i ji aiji:^! (iji^^i 2lc>«»^ (itu jUl»^ VI r /r 



<ULUI £«U1I jfil^l 

-.la-.<All JcLAa j-iAa1 Cii^-S j''<" iju^ U3^ LaJJ£ 
.S *\ <" II J J "»■ A ji<'* 5" ^ X \ O I Lj al 111 n a| ^ J^l 

• ^^J^^^ (Ld^^d t^i l-fl^^-A d| f ft A -"V A 

x^jj^ ^L^Lui {j^-i J— ^ (^j-llj j-^ .j«~.ii 4_ajjJs JjAj 



t 



11 _A SjJLdJl (J-aLjL/s tj-A-t 



^'Nttti\\i:t\h*iK;0iuKj2fCJoj\-i 



"trie 



HI "^ 



[MJ (m) (m) (m) 



kvars. JLxiJl jji. 

.ajjsJLl Aj-ujjJI CiLiLiAL^ LlIU. L^-jif. '""■«" ,^^lj 
jjit Ijjl-S (j^fJ (jJ-^ ibj—kj—ll Jj-a— a (jt i ^^ ^j ■ 

•"■'8;'--" 

Ci^LLaj_« iUl^ ^ Jl <4II j^ jl— uJI ^j3 J" ""■'■■ ■ ■ 
a ,Xik\^ a .,...'.^11 i_ijjU| iL^jJ ^liLaJU) Cl^KJI 

•"^ ^ j' .■■^" juj V '■^1—4 < 0^1x1 jJ^jJll ' ■■"■11 dlljJ I 
aLlaJ alj -M ml JJ£. l^j Sjj-lll .i^J Ci^KJI a^Jli 

.JdLuJI ijAjjjljJI 



JaIuiq^j^ \/i 






<? 



^aa23Ll»Mljj(>jjiLai Y/1 



I 



|nY3 



1 n-i2J 

I 1 



I nYJ 



(m) W vM) w 



I "^1 






I n13 



' 1 



I n^S 



KW 

Kvar 



iLuu—lJjJI &-ljJjJI iL&jJ ija iL^jLkJI iLlj_3LjJI Cl^l^ 

CiUI^^I (3 il^~i 1-1 It <i iKtl &.IJJ11I CiL^jJ jj j£ ^1 

.(jAjjjlUI 

kvars. JUAJI jji, 

CiiUo M jJ-iat CiJj-S ^Jji ibjAUaJI 5jj_aJI ^^ ii It-ill JJij ■ 
.Sj^^l Aj.ujjJI "■' ■! ■■^ LlILc. L^-ilf. '""■«" i^^lj 
IjjLs jjS.1 ^-1^ ibjJLUI Jj ->fi ^_l£. isJLiAJI I ^^'t 1 g 



^^ • (^>^VI f-lj^Vl ii^ (jt LjjSjili 




_A 5 jJLnJl ^J^L»-a ( 



J 



ctric 



.ajiiail JUa-VI 

.Ci^^KJI ijuij ^ j^l Jji^ (3^^ 

ll 



Ci^LiKll iCaLS ^ JLxi_ll j^ jl— lUI (3^>^ j^- 



'i 



■'-^ ^ ij- '■■ ^" iUJ V '■^^ <l>^1 J J <''*' ' .....II ^ jj 

ijli\ji\ J J (j-^ II J^l itifij ..IJljJI (jAjj_3l11I jJal -\/\ 



\ 



I 



;j.; 



1 n-e 

I 



J-J|nl3 



(m) (m) (m) (m) 



JS". ..... ^j^bj ajLj : ^ *\ _ib J^.ui 



^ . '.'^ II Sj^ &JI L^ljisLj ^j .".1 ... .".la ';<tl J *'^ j"* ■*"* * 
.(Jjj^liill (jj JjJA V .iJjJI jlajl .CiLSj^l Liiiu Vj) 
I nj'if (^J^l (jAjj <"i II jl I "if VI ^ J_^Lj j1 1, 1-^ I 
jj^LkJI I ill-i"it,l ^1 i_^LiiJLi oj 11^ >^>^l Sj.^ uj^ 

iUj^ fja y.y O jjj.^ |_^ jj_u1 CiJji j'.<ll iCoA^ *^ I .". J 
jLkjj I lA 1I ' . °*l ^ 63^ "^J ''j*^ "" Ci\^ jl.<" 

— :4Jl ^ (^jjill (jAj^jlaJI Lil^ Jltij 
jxu,] CtijsjIi'SII ^^(j'lMil SjLij &^j»^ Cili\ji- Jlij ■ 

kvars. JUiJI jji. 

ib^UsJI SjJ^I ^^ ^^iilai\ ^ JKi ■ 



. CiLjjSjiJI 



(JSuMiXi Q^kj^juii T/ i 




\ _a, 5jjLi!| JjjLjl/j (ji_i 



^jdj^jOU Jl«Vl (i:>LutH^.irtiajrtj^ -0 



"trie 



.LjL^sjSIj Cua JiaVI i^ji-ai ^ ^L«^, ^ -^^_jj, ^y^ ^LJ jjoaJ 

-.la';<t Jj_a°^| (ji'-S". II jjjj^ (3^J-> 

:4jjVI d nil I'ijJI ClIjLiitVI ^^ ^ « ■ ~tl J S. ,UII J, .a".. J A Mall ajjj i . i ^ t jjSjJ 
iUijll^l J .l-a -. ,..tl s^Ll^^^^l J-ulj^ 



3L«Le3L2j>I> VO 



p<;-» "ill a^_^.^1j Cil ^ 'i'SliI s^lj— ui Q 
.^^1 ...^Li^j Ci^L^j^ iCiLuiA^La) 

<LJ1 li»^llj LJJ^jUl ' a -IK" Q 

^Ljj4^I JJ-sJI (>^ Ml"! jii iCiKj n 
^ iCusi^l jjsliXI Jj-^ CilM^I ^ 
ya c ^1 ... J J -.Uj CiiLjliJI 

iUsLUJ iXI ^j-bJI (3^ JJJ xJI J ^JJ 

jjji_iJI i^ (Ljjl i^ *_*il liJI) 

.1/0 jr/ooje'j^' 



^Lj— ILi (3^J-iJ .o Ji»isll iji SjJ-SjJll Sj^l Ji n^~\ 
iULxAJI J— i£'j dJLxAll Sjj-iil J ■-^" CiLijj— uia jj,X3-j 

.(jiljjU (_yf.jiJI teJ^UIj 



<? 



^ vuu a\^ \ (II JI ^C^ JflJI djjb ^n iiTi a 

j1 iLUI—wJI :iU_laJVI Ci^l-^ (> 4JL^ 

^''"■.■■ti j] iLi^^^l 

:Jti. 

' * * < j" SjJ-^ JjI t j-* '■■ ^ " ^J ftlt^d 

^1 . ,V0 (jj j_iJ_a1 CJjS ^jJj-S 111 

^ iUI X iJI 5jj__aJI 11 It-ifi • ,^ YA 

.Cilj _jijS o . . = . ,Vox"i"\"i 
I itrt ^t-iU~i j1 j^ \V_ii Jjj^l ^ 
jj (^J '>"'>"' II J^) • ,Vo = (p L^ 
(^ .^ .^~.ll jA_i\ •.^V = CpLL:^ Jj^£. 
jJjS • ,iAV iC_aja dLla jl ^1 j i in i 

J^ J ■^ • J * ' " JI— X-9 j-l^ j-l— u1 CiJji 

^ ■ ■■'■II ■ <Ljla ^^—ILULi .Jd.^ Cilj ^li£ 
<Gl_s '"''jj'' ^ ^ * * ''"•"' ' ° J"* "^ ' 
jl J S Til = slAV xo. . ^jl tin 

jA.j «~.ll JI « a jj_£ j_u_a1 CiJj^ 

•LgJ^ Mill 

^ d U "nil n I4JI ^1 <J-^ (^J "iiii n 

..i^l 



LixuLlaj Li^{£ iuLc ■'° ■'■^ ■ J ■""■ « ■ |_j.u^^£iJI •! ■■"^ " jl 

j^ljUl JJ£. tLlic jUJl£.VI (j^^-'i <ClVI-^^l pl^t (ji 
.(jAjj < "ill Jj-S (1 4K""i) • ,A SjJ-S Jdl_x_a Jj^j 
CiLaI^ ■ ■'■^"1 ^ a<~. i^Aj^ ^1 SjJ^I JdL&x ij* ■■■^"■Ij 
l^j i A-AaXS iCijAjUl J^Jji |^i£. dJj J n"n 1) iCijAjUl 

j__i_s( — aXi JiU "ilj ( • .^V" (jjij (jl L-iA (j^j "1 4j 

(j^jj <Gl_s < •■ •^j~" ^ ^—11 'J ^ " -.1 ■;sia ^"-ij 

.>V^ Jj^l^^l^^jJI 

SjJ-HI JjI t n £^J^ 15^ '*^^ &'^' ^ <JjJ -^ II (jdj 

^jS '.Voo ^jUaij Aili ,' ,\r ^^! '.A (> CjLjjSjULj 
iLd—iS (jj^j -J" -^ " (j_a Cilj jjj£ JSJ j_u_a1 cJ^ 
Jjj^jli j' ■■■^° JJ£ SjJ-^^^l "-la -■<tl ^ df jA ^ A 
:i_j1j La^ ciLu^jUl '^ ■ ■■ '"'j'* x-ijjIUI ^L^^ 
= (JLx— s j-i£. J— Lul '^>-^ >l->^) &JI— t-iil jj-L sjjiJI 
.(Cilj jliS) 4JL«i Sjjs X • ,roo 



3LlAMidM 3L2j^ Y / 




y\ _A SjJL^l (J-aLi-a ; 



J 



(^G) o^LisJ^ JliVl t^>Lai^ JL233Ua4^ -0 



ctric 
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JLxi jj£ ,^xw1 Ciiji j'-<" ■ 
(QC) iULxllI jj£ Sj^l jAjjjlj= 

1^_UJ I () 1 S J J It'll i^UI Cll— fcl Mill 

^L^iJI (^ 4Jl_a_aJI j_i_t 4__sUaiJ 
(QC) iULxill jjt SjjaJI jAjjjj 



.JLai jji, jjjjI i^J^ ^l-"^ VV = 

lj<'l^~lll dllj ^ J— ^^ Uj^ C5^^ ^C_«Lc 
^1 (j^&j a ^ * * '^ ■ -^ 5j a— i-^Lj ' *j '■' "*- * * 

jJaL—Lu a " ij^ t'iint.1 (j^Ji 1 J S OJ 

i>^ J *^ '■■" * I .^^ «.>-»-^ "t^^-'-^ " ^C^ \Ad 



iu^i ctUjt ^jUj ^ ^JM ^jia r/ 



' °"'<^ iLS—iis Jj-t—a LjL 
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I ^sul Tb^^vb^J 



^l—j^lj ciIjjVI i>j^ >J C'l- 



n^l^j Sj^^VI jl Ti'tl /flc d i->l inl,l 
' ■"' -^ 1^1 iCal—usVI-i ^' ■■'"•" A^-aJUl 

a_i-ijj__ail iaj|j_uaJI ^yJI ul jJiJVI 

aHu ^_k. ■? .S alj"ll 'jj ^ II iUsLxul^ 
I— al JJ(; 'I II i>JA Jla I ilNTij .SjJ-HI 
^1 jJallLi) 0.^lj jl— X-il Cilj CiU i'Sn 
(jLlUIj J(; -^11 CiV>JJ>-aj ajlj:^l JJ-u 
j1 ,_^ljlll Jfi -Ml <CjL^ Cilila jl/j 
.(r.^ j3^>Jil jK.1) cLa^jil 
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.JxdiiJI llii ^ 
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Cil^ jl iSlI d^(;~iiiil ^_k. J n~n~i i^UI iijxu^l I I'l-^'il 

kvarh. iCtLuJI ^^ JLxAJI jjt jA±a] 

:^pj La ^ji iCijjJaJI Jiaij 
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^ 5)11^1 a^ jllaj M^ Lujj >^ ^) pLLuJI (^ j^^^ 

i-4ii.-\ll ,^^1 J^^ jS <^ljluVI ^LIXI ^ :£lsLA^ 
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\\& iLiij JjLxuj .iUL^I a^ fji Lijjjj^ jjlj iLJLaJI 
.LuijjS ^ji (iLLiJI jfjil JLUI 
iCsUaJI " ^1 J I MM (_;jj| ia:kJI JJJ:^ jjjIjiJI ^ aIj g 
^^j_£. jj_La1 CiJji jl-<llj " ^ <l|]"...tl iUI_xill j—ii. 
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.iLcLuJI ^ JLxi j^ j-^^ '^^^ ^I^^l 
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Kvar Ji« all jjt J ••a| C)-Jjs jliiJI 
ji'<ii Aj-u'j (^jliU 'jit-n j-^ 'J*'" 

iLcLuJI ^ JL-X_9 j_l£, J— 1— u1 '^>-4 
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\ Y CiL^jJ-J_J J 11 n] CjJjS J I !<; \ ' A 

^ ' ■ ' « II ^ Lal_£. I ' ■ 1°"' dJj ' « -J 

.^(3j»^:^I Cllj ClLLl^^xUI pljJl 

SjJjI—S jjr»*l"i <l_jU liUL^^I a\& u^^ 
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j « f 1 « « Af ."il A a ^ 1 «< ^ • ."il Q^<tl 
ijA ijj^i J^l * ^ ^ '■■^ " L^ a.uj JI &i 
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Jj|_xj ^ ,.. ^" ^ cij^lj .iLJLiLj olht n "-I J J I '< 
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Cilj-ji »Lij1 j II fil CJ^ jli S J^ J^lj ^^;i UI ^j 
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.(^^1 <La^ ^1 SjjiJI JaljLa S.CJ3 
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ibjjJJI JI_ta.VI jLjJtVI ts^ J-^'G 

(_f1 < (jS-ia (jUii ^ Jii si (jl 

JjI t n ^° ^ ■ (_^jJI ^ ■ ^ .^ ~. II 

= 00 •-"\V. ilii Jj-ajll <L_ii3Liia.l 
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• ,A huui^la ijJ^ JjLt.aj (PI) Cilj^li^ io* Jjj^J 



vixdl -"^l OS ^1 *^ o*\ Y = 



SI ijjAliaJI Sj^l 

lo. 



■,A 



Ql Sjiillt,! 4JL»aJI jjf. SjjaJI 



J 



Q 


N 












Q 


j/^, 
Si^ 
^-^ S^^ 


P2\ 




Ql 


> ' 


Qm 


^ 


^""""'^ 


1 \ 





jLxi jjt jjjjI cJjs ^Jjs rrv = 

JjL<_aj Cilj^^li^ \ * ' = P2 iC_xij_IXI J^ ^ II SjLij 

.j:i,lia • ,V 5j^ 
.jA±al CiJjS ^iii \ IV =- 



■=S2 ibjAUaJI Sj^l 



SjJsLlt,l 4j|jtiJI yi. Sj^l 



Q j-^ -J « "II ~» "■■ : \ ^_ii j£-ui 
S2 ' " *j "'" Jj^^ ' ■ ' ""■ Afll rALl 

^- tr'' j "^"'^' (^^Ij J>?-^' 



Q2=\ls2'- p; 

JL«i jjt jJA«! ciijsjJjS ^ • Y = 

jAul "■ Ija J I ■< 1 1 4-l^t-uiJI iUj_Hl ^jVI J^I ^ La 

.? J^aJLl jj^ (^jliU LjjjSji jjaJll JUi jjt 

= 15^ jVl Lajjj^ jjiil iuKJI Sj^l 

P2 dJUiJI SjjiJI + Pl dJUUl SjjiJI = (p)iiiiJI Sjjlll 

.ClI 4 J I *^ 00 * ■* *1 '■■" ^^l£ J-U^l 

= (Qm) (^jj^iaJI iULiiJI ^ Sj^l 

^(^(jLiJI 5jjaJI)-(5jji!iUiJI SjjaJI) I 

2(00.) -^(nr.) |^ = 

JIjls jjt jjjjI 1^3^ >l-iS f • V = 

«.|j^! Jj_s ibj-lMI iC-iKJI iUI_«_a_ll j_i_t 5jj_aJI 

Q2&JLXUI j^ SjjiJI +Ql iULxill yi. Sj^l 

, jui j-ii. jjj_at ciJjs ^ ir^ = > • Y + rrs = 

:l()tiAj j^l iJi'Sl.l iCijJs f.^^^ i5->>^'^l >^^l U^ '^^ 



11 _A 5 )JL^1 ^J-aL»-a tj^_i 



:tnc 



ijA I d J J ^ ^ J * '*""* ^3^^^ cLJL_fi - ^S a 

YY, ^ JSiTi II ^pi J .11 js_ujjJI JiLA 
^L^l _JI CiUcLiXI ii_is iiiL^_i jLAj 
J^j_S J-iaj i Sn -> Jj — a—ail (^JJI — HI 
jLiUI Jlaj .iali—oXI jLuJI jac ^jljjJI 
jlc^ iuioAJI <Li_^Llll ija LLiU iaJJLaXI 
(jj <(JjliJI j4:aJI jLiJ ija '/.\,A tj-ll>^ 
^ JaliJI JaaJI iJLa. ^^Jl Jaa-iUI ajLa. 
CulJ ^IjIjI J() -^ 1 ij] ibjLxJI LijjJaJI 
(_^j jljJ I ^l^fi I II ^j3 (3^Aj ^flL^ ^^J 
J ()-^ II (^j I I'll -^ II ^flc. OJ J -» n iC—u-S 

(jAjJ <"|I j.^4 ->'|1.I J (J'. II j1 ^l_xJI 

.din"lfll,l 4JLxUI j^ <CsUsJI 






It iClusj-a L^l 5jl_uiVI (3^ If^' ^j O'^* i« I n-\ 
I 4i'Sfij ibjLxJI JLo^VI (^ tLaJ-^'iMiM dJj Jla (_;jljlll 

l« 'unU ^1 ^j ^jj uj a '^1 ^j *^ ** Jjlir n ^*'*- '^" 

jjt Sj^l (jj CiLiaS jjSI ^I ^Ij-a-i (_f jljULi Jj^^l 

(jl_s Jl — a. ibt ^^ (jiJj <5jj_aJI jiJaJ ^ji iUL 
SjjiJI isjJa^ Ci^ULid JIa ^IjULi (lLajJi.I Ci^liXI 

(j^jj njj J J --H CiLiia ^jj I in Ci^lxl_a^j 4 ■'"■ "^ " 

.iULxill jii. iCillzJI (j^ftlu jl LAjI 

^Lx_ll j()-^ II (^j I I'll -^ II i^ic. jxiLi-ilLj aLj-HI JJ£.J 

j_s Jj^ "" iULx—ill jj_£, iCsliaJI j_ai jl_9 <U Jj ^' 

.^iCa^^jLllI ^fi£. dllj jn"n ij) l() in\^x2 i^l rL 



j(;-^ II ^^j LjJL^I jj-c jxiLAll i^l^^l Si£- 
li\jili\ A_sUaJI j^ jU Jj ^'" ^LxJI 
jo~it ij) !(] K-MjjLj I I lt-i~i I ja J^^^l ^ 



<? 






•0^ 



iJUt&JI SjjSJI j«Uaj-<| :T ^ -A J^ 

J(j -^ jj J I int CiJj-S^iiS "W ' Jj— a^ 
X i iei[ J.>^Li Sj^ljJI Oj I m S AjI -> fi 

?4JLsLaJI jji. 

4% = 0.04pu Ipu = 1 

loss=I^ Xl =i\ 0.04=0.04 pu 

kvar 



^ou Jl ^ ^"* ^ JM^ ^ ^^* '■■** S >i&UAJI d^ ^ ' -^ "" 

ja JLxill jii. jLiill (jjia (j! Y \ ,-4 JSAJI ^ tP'-^' 

VI sin 9 =KvarL jU aJJJ 9 La.1 = JaaJI JiU 

jjintl ^ JLxiJI jii. jLillI CiLjj^ jl 

J I 1 1 '•••^ Kvari =V I sin cp jLs aJiJ p L^ I = 

.CiJjSjliiJLj E jV ja JS (jt 

(j! Sin'cp>Sincp jt UsE > V jl 4iia.iLj jiaj 
"•'j 'j'j*^"; ts^VISin cp jEI Sin'cp c/^ ^^iJI 

XL. dt-iiiil_^ J n-i~loU j^^ J^ JLxi j^ J->-u1 
JL&i J— '^ J- ■ "1 "''j°j''*" ^La->-S jl yr liAjj j^jjj 

5jj_aJI ' s aT' R jiiLli ^1 I Xl (^jl_uj3Kvar 

.(nJI ... Sj^l t-jU-:. I ^Ijlll iUjlia j£, iU^mi 
'"'^J^J* *^** ^^ *^ ^"'* " '"'* jl j^.^^ Ij-^ 1^ 111 Id J^ iti I a 
J^^j (_jV J*^ Lfl >^ iualail Kvar JIjlS jji. j-iAfll 

:iLuVI Ojji>*ill-i ijULA 
/iLi^iXI juiJI jd Vj->) ^>1^J J^ <to IS alj-^'iiiil ju Ijl 

. XL J I jj Jii ojxi L?>?-' j' 6^^^ 



dm'inti &JLx_aJI j^ ajjUl J^L^ j^^->V 
j^l Juaj jl jiaj £ij ^ J J -»l ,l iUsuul^ 
j|j_a| ji_t J J ^til (>jaj j_a Xo ^pij_^ 
jiLiiJI j^^ 4JL^^I i»lii ^j . JjKJI <lU^ 

-.la-.<tl jj df jA-^ A dt-i iillj-l j-^ 'J*~'"^ 

jjt Sj^l (j^l m "lol ijj^ iCiV>^l (j^ 
jljj -"-M fl a A jj J^ iQa.uil^ £JI_x_ill 
^Jj^ j^_lljj Ci^ c[—k a^ ^dU ".t aa\ 

J^lllll^ (jAjJ t~l »l,^! j^^->J <(oj lll~l 

j.^4->"il.l j() -^ 1 1 cilj ciU i'Sl.l jd iC£,jaj^ 



jjjjI ciJjs^Ijs ri • = Ipu 




_A 5jJL2J1 (J-<sIjl>s ( 



J 



:i 



ctric 



j—i-L ^j ' al l 1 5 a jX .. «~. (jiaj :t5A Jj^' iLiiiU JL«i jj£ j-*^' 1^3^ J It's II J^ 

ojjrni l_a J^^a^ (^Kvar iUUiJI JUi jjt jjjjI CiJjS^lji Yo,Y =',' 1 X "^V' 

. a'i<t l ;< a.U JjjjLJ ^U,,. )« . iClali .MLxi jj£ J->->^1 i^J^J-'-'^ "l^ ' C>* X i iUsLulAj) j1 

^ jijaia 5jJS JaljLa Ja^iJI ^jiaaU (jjSiuj JjsLiil jlil = 5% pU (^1 Ja^iJI i J i »->"rin >iJt 

r 
Ji Jjj^ (ji_ajj <4jL^iJI »JA Jj_a pU ',' ^ =',' 1 X (',«) 

ija Jj-.nllkvar ajUiJI jji. SjjaJI .IJiAj JUi jji. jjjjI cJ_js_^"l,r = • , • ^ x "\r • = 
(jjSj (>^ ^^ ' a -.<ti J s .u jiLA T \—ii JiAJI ^ji 4a_jAil jjjLj_jJI jjjujJIj JLUI lia jl 
^L»j| j^l (^j J^aJLI ^1^ J^J ~=u' jl^^-^J:; 

ta ' " < Sjj^ sJI 5jJ-S Jjl_»_a '"■'■ Jn-> n l_a J^:^^ ^^Ijjj^I tjJLaJI ,iJt 5jJ_aJI JjljLa ■ 
.Xr _4 J <"'' l ^ ftJ-i *a 0^) Lf>''^' ^LaJI Jal_»J (j£ (Jsl SjLt) i 4ri^"i 

.(vars iULxAJI jj£ Sj^l u^L-aiaV 
iQL^^ j_£. iu^LjJI 4JI_xi_ll jj_£ Sjj-ill j^ jl ■ 
iQL^ 4j^1XI '' ■■■'■" ^ ^^ji ...~~. : .J. ..".11 ^JclAa^ 
i, 5j^ j_sli ,_yjaj iijLi_a XI) J^^l (JtLia) 
Cii^-s j'-<" ijuaj ^ Xi — 1 Lijl IMP <UL.Ai 

^j.ui21\ iCjLa^ ^ iu^LUI iULxill j^ Sj..iiJI jai j1 ■ 
.^jjjdl cJji j' ■<" J"-^ ') j1 jl->^l f-'j^ ?-^ J ' ' '"' 
<CiLa L-a J^^Kvar '?"« all ^ Sjj-iJI .^ jjj 
Luj_aj) CuLllI t-i"i< nl,l jl— illl a^lj ..k^ iLsLosI 
ja_s 1^1 (Jj-» oil jJJ-al CiJ_js jJjSJI Jj_ij (jj X\,A 

^yS <UI— t AJl j—ii 5jj_aJI j_^ ti -it Jjj.^1 ^j-i jjj 

JJJJ_iJI CiVj-aJ, J_aliJI iK^lj J-a-^iUI 4JI a. 

.iLi^jj^JJI 

^ jl J ~i II CiLjI -> n (jAjj XJ (3^J-i ijjxil ujVI i^J 

^ iCalx i^Jja_l Lolifl) iLJLlLj ^jljj "•la'i</. .>l i^~. ...1 . 
(jSJ <(tyJI-«JI J-M^l Cilj Hh^i JaUl isjJai^ iUL^ 
CiLij'iMin J^ C^3 3 .1. t .t." II J .^I'.ll ^ . ■« .-> dJj 
(3 ' it^""' ijj^ Lilih <CiLa <JaJjJI IIa ^^ d-> 'i^J^I Jij-^ II 

.^Ijitl jAjjjljJI 
JaLxx ajLij ,_,i^ <Cili <^LxJI J-4^1 j^l-i^ iUL^ ^j 
j^l iLsl_Lil Jj-aJLl (jjij dii -> l_a iUaiJ j^l SjJ-ill 
(^j"< HI 1,1 iJA Jfil Jn-» II iUL-xUI jj_£ 0j.^l d^l^-JLuul 
Ijii Jo~n ij .d^t()~i MiVI AJ-uJj J-i^l^^ i>.iJ£ jjm"i (^jJI 
(P Us iU_l^ jJsLll i_lJU. (3^J iiij_xlll |J£. ^J " "■" 



11 _A SjJLdJl (J-aljL>s (j\j. 



:tric 



Jit sjjUl d^t(;"iMil jli PS^ II JMi^ Ij 
ia^ Js Ml 1 iul_c iCij.ajkvar iULxiJI 

jj_£ Sjj^l ^ I iiiii'i Ij— LX 1^ '^j^ 

Aj£, jU 111 .La ljjSjJU iuKll iULxUI 

d ^J |j£. iLKu a JS.Aj V Ja ^1 

.JUia.VI 
ju — s |JI Tl _ii Jjj — ^1 J — 1 — uuj 
4jl_tUI j_i£. Sjj-ill ^l_il iLi^jjdJ 
j'-<" ojfi f1) iUaliAil SjiljUKvar 
<(Ja^UJI li£. JLxill j-i-C' j->fa1 '^3^ 
j^ li_£, iUKll jjsli_t,l 1^1 iLsLos^Li 
"'^J ^ * jAiLi_s JjjlL '^ ....Ml . Jxl_^ 
^liS Y • ..uc. SlJJm iLi_ujLiiJI «_iJjHI 
ijc iu^LUI jj_sliXI Jajmj ^I) cJji 



JikjJI J^^ 




.£i«l£ Sj^^iAi Jj~'" iiLuJI Jit Sjj&JI 

iULxiJI j^ SjjUl (jAjjjlj jli liLil&xJI iix^LllI ^ IJJ 
1 Mil Mil SjJti,l CiU'i'SliI ^ '^^J'.'^ '.'-^ Jj-tnll Sir\ "mill 
j1 iLia|_^ ajj"^ ' I— al J""^ " ^J.^ J^l_u ~ ■ ^ ■ ^ "■ ' 

Sj^— ^1 plAt fl ij—a jA l^'lll ^_l£ 'Jj "^tl (_yol r»*l "iflj ^1 
j-JLi x^ ■? 'j'*" Oj J I »*i I J ■ « "■ ■ i(_^^^VI i_>ol i»*i~inVI 
(_^J^ (jAjj t~i j^AjJaj jU Ijl <G1 ^~i -> J ITS II (_gj~i Min 

.La Ja^ 



ntfd^oniML . 


.[wcihfip^ 


wlbwfte 


b^efunpmrifin^fi h - ■ . ^ ^ ,. 








'i^SMi:: 


' 2.8 " 






so 


13 








lAA 


SJ 


JJ 


U 


i£ 




1W 


a? 


V,9 


17 


1K9 




2» 


E^ 


1^.7 


M 


1S.S 




lib 


ii 


1A.S 


17 


34.D 




«» 


7J1 


£2.9 


eo 


Sfl.d 




Hi _ 


»^ 


28.7 


7J 


^B 






1TJ 


»,r 


SJ 


^5.2 




mm 


a 


H.ft 


liM 


fT.S 




im 


WJD 


^.B 


IZH 


71 .D 




isl6 


375 


9W.3 


tSJl 


£fl.B; 




l!» 




;^£i 
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afS 


Mia 
1flg.6 




eoos 


3010 


155^ 




em 




4U 


1913 


».(J 


I7fl.2 





JJ£. \ > ,r (JJ J_lu 4jl_x_iJI j-i-C. SjJ-UI ' ° ° J.iX— a 
Jjn-> "ill jjt JL«i jjjjt CiJ_j_s^JjS ro,V ^^! j4^!iUI 

.aiui ^jj.^1 jmi (^ 



C 




_A 5jJL2J1 (J-<sIjl>s ( 



J 



^ iftpfet ik^j:^^ <^i>^) 



i-v 



ctric 






fji SjisLJi.! dj-^l S-Cj—Lul I (; ill 



'i 




-' ° ■ °^ I' J" -^ " j1 Jd.^^1 ' '"• \js^ 1 .Aa ^'.A 63^ 

iLi_^LjJI fja LJLilJ d^p_ail JLx_ill jj-i. jLi-All JJsljj 
C)LSj_^l (jj fjjt (jji dJJJ <Jl_4^Vl JS JJt d ilfitll 

..At d I I % al t J If- da l till I <M fl" '■' ! J < .^. « d 1a ">■ 1 1 j «f- 
(' °-a^ JS Ml 1 I J 1 .A^" aXi Cll^^^^^l dUj ;jV 






Jl J4_S :Yo_a J&i£. 
(^j_Li (jAijt "ill j_au .£JLa_aJI 



J^l J<Ub. 


(«Ua/ 


Sjjj) «ftj-<JI 


•,AA 




Vo. 


•,'\« 




\< < < 


•--^^ 




\a > > 


>M 




y. . . 



j-au J^l^l jLi-^l ii-^ ^li> -^11 



kiljlsLl Sj— ulLl_£ -.1 a-.< tl Jf J A-^ A J ■ ' ^ J "■ 
(jAi££.j c-^ Nill ^jJlj n\ Sllj r jJ HI Cil— Sj *> n 

JjLoaJI Jajl>ua ^ ^1^1 ^Vl 

JI_sLaJI j-iL (jjSAI (jj LaU ff-J^ (jt (jJI dJJ (^j_xjj 

jI_lUI pl_Sjjl Jj^ iLil_a:^l sj-^^^1 f-^j juj I ^ '""J 

iUI ^ La^lj ^ <>j-<ij) dj-^lj iJi'St.l <C_Laj 1^1 

t-iiiA J ■ ' S". , .-^ . tG^ .^kiljisVI 6^ £iu3jJll "•' °"'<*i 
:iuvfl ^jMiMI ^^! ^1^1 jUUI Ja.^ 



jAj^aJUI ja-1 cp Ll^ 



CtJ^fljIl S) <LlJL£. dj ->t,l SjJS jj^ 

Ljj_Sjill 5jj-s j^l jjjl_iaJLj (j 11 ol 



h^ 



uVI 



u I j^ ^^j_ 



Y _i, SjJLill JjjLjl/I (jl_i 



:tnc 



Jo t I l^jJI d^pJll A I^Mll^ Cll^ is 1.1 
kijls 'J -^ ■ Jj^l ^^ (>uij jJj_A^ 
^al '-^t _j<^ * ^ * * ... It t\/i 1 A J 1 .>•* a" It 

■ -^ ■ ' °"-<tt J s.ui J|_xi j-i-c J- -"I 
:iLuVI (^ji>*i^ll ^U^Li asis^ 

Qc^ 0.9 lo Un\f3~ 

dja-aiJ jAa,5UI jLu = lo '•••^ 
(jj j^J^VI ii)j-^l J^ = Un 

.jLiaJ,! Ij^ aj^sLiXI I 4iSl,l iCijiaJ 

r- • • ,CiJjS i • • jjJaJI (pi(j dji»^ 
(jAjj t "ill ij-^J .ojlhtl (p I "i -^ 



^JlA 'djaJ, JLxA\JS\ Sjilim'^S <S^\1a 3uJu^ Y/V 



ix^j^ ^U ^Ij jj i»*i< Ij ^L&^ L« -''j^ ^ j_^^ LajJ£ 

.d^^:^l iLljJLJ »liJsl JJLJ 

<G1 d^^^l a^ljJ (^ Ml iNI'lMJ ^IJJI Jjl»-\^ll-l J l»1^1 

jA^Lill ^ emf iLi^Lij^ iUilj Sja j-iJj3 aIj ^ij^ 
J^ kij-uij »lilsVI jjLj o J 1 1 »-i s SjIiAJ ^LuJI jin< II 
iULa. ^ (jyjiJ jl Sj^Ij Sjjj j-*j jSxa ^yJI j-jJaJLj 

t "f- ^Lo^ J<i im"i j^ .j«~. It -.la'i</> ^^ J|_^ a_,] ^J£J 

a_jLSljJI 5j_aJI »JA JU jj-laJI tpi*J iUL«_aJI 5jj_aJI 
ji£, J ■ J « ...ii CiIjLlUI ^Xi ' ■■■■■" |_j_jj|j iLijLij^.^1 
i>JA j^LuJI jxAaJI CiljLi-j jl .^LuJI jint II i-siUI 



t5^J^'j 



^L> 



Jl ^ -^ J A^ a ^2>^ J Q'-'"* ' Qj "■ 



4l«LS -^ S.U Lx^j Jl— iXI J-' "■ /glx^ 

^ JJJI I ^LXLUJJI 1 J.dLuJI jA * A* "II 

■Ojit i»->ll Sj^Vl 
JUa,1 j1/ J 

I J « a i". Jl A ^^ J|.^_i^ 63^ I ^ '""• 

4^li t^ijjj 15-''^ jji«*i^ Cilj CiLS^^^^ 

jl s^ij_ii ^ij 9 3'~~^ ^! ' ' •> ' 

a^ ^ p ■St "i "i ^gAi\ Cil uj a^UI 

4JL^& ^ <bLjj_uj Ojj m I Cil^j "til 
.Sj^l <LiJJl11 i^J^I j^I 

;jd jl s <»lj^VI Ij^ J -^ "n aJ Ijlj 

^e^L^ ^Lulj Ojl'l "l ml i^J:^ jl Jfl"l->t,l 
CiU iN jl dn-t Ij-^ <Lx_ajjd J J () -^ 

tij_uj tjjSjJiJI ^ji (_f j^Vl CiU is 1,1 

4 usL^kJI 'I I"' x^ 4jjlj__j a J3^ 

.Aij^l ^\ jJI jji»-l^ll Cll^j~> IM 



\ 




j^^l (jxiij Jj^ t-iiinlLi J^jLj i^JJIj jljJ-ll jxAaJI 
.^^iCm (_^ Miit-iLii-t,l J^JlLj (j^LiJI uLaJVI 0^3 
jljjj 1-11 -» dJJJ I t 1 "i jljj-ll J in < II (3^Xi jljj->j 
kiljlsl Jj-^ I_iAj1 jIj^j jSl Mill J lA^II Ciljl— u 
.LJLi_^1 Sj-iJa^ 4 lILc -.1 .j~. ...A l| >lj ~^tl JjxAjj 

j^l jjLj ,_^lj iLulJJI ojlTiMiVLi S^UsJI i>1a LijjLij 

JJjIXI jl-i-HI Cilj CiljJ^I Jj- t -L U j AJ-£' »ljj ^t-Lui^l 

^1 J-u dLlii ^^T '■« " -J iixuLi^j Sjj^ Ci^Lxj JJ£ 

.(l^ji A^-aJUl j-ii-j) 4^111111 4.UIJJI SjOluiVI 

■ 4^^UJI djaJLl 
SjUl Ciljl n II jli <jJj n S d^^^l Jj— x-i I_«JJ£. — T 

jil (jl *-^jjJ »j-:?^ *Ji-^ 4JI_»i j_i_t jj^ 

t-° a 'I (J3^ J3^3^^ (S^ (&^' 3^) ^^J-^^ 

.dj^\ Jjjjj iL^jjj 4 li^i (_;jj| Ja:^I 

Liili.) iLiiilll jj—usj ija j^m jLijJI jj JSJ jl — r 

djaJLl ajaxul^j 4jjI_jlJI ti^jJaJI ^^i (>^°l-^" '/-^ ' 

^\ J_,^^l (j^^j YA - ) jUUIj Ja^l j^ 



' a".<t| <C£ I 



Jjj^jj :XV _iS Jiiii 



1 a t ji^t * ■ a 4< A ^a * t.^ iLlj^ &J a" i I a '\f 

4 U^VI JA Ci\r^ '15"^ dj "^ Jl it-iJJ 

4Sihll i-> -» jl jd J^lUI jUJ jl jKu 

\JiSii. ±ij -»'i ^1 4 S ihll dJj jj Jsl 

^^^^^^^^^^ .iUiliJI SjLiLalVI 



<? 




_A 5 jJLiJl (J-<sIjl>s ( 



J 



ctric 



:i 



iLlij (^JA-I kij-u d^^^n ^ ....K.'.Vfl SjjUl ija J^llLl 
.^iCj^^l ^IJJI jji»i^ll S3Ua jjjjj ^JL& CiLi-i^jlJI 
(Jj-sUI (> Jsl) 3 lA ^ -^'itl d jN l^ll J^3-* 6i^ ^ 
JJJJ JS Jj dJjJt— a JJ£. ia^ 15^^ L>^ 'fl ^ " jV I inil'io 
. Sji^l iLijJLj jji»*in J^ •°'' SjJjLu 
jjm i\\ Cilj dj^Lj iUsLijj_t,l 1-4 i<; 1,1 aAj-Io CuLS Ijjj 

• IsL-S <CJa.uj|jj ^ ' J °'' " l_^ .»<^ ~. II . .-^ . <Gl_s <YA— A 

^ »j^jj ^ Lai ^ iiii'tjJI (jjxaim j1 ^ iiii'tjJI dj^l 
iU(_t ^^ Mii'ljJI jjxaiUI 3^'-''! i" '■^•^ 'J TV, _iS JiAll 

.lijLuj 4a^li,l ju ^ |_;jJI ■ a'iOi ijiu^U 
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i*- 



IflSjih'i j&oXI SjjaJI JaLiLa ^j->irt'il (Kvar) Jfiim 

jlaLit j^ j t "il l Jjj Jj-^l J J in jj kiljlal ^^ 

.^1^1 SjllLyu^l 

d^^^Li iuaLkJI 1-4 i<; 1,1 aj^^ ^jsjJI a^^-^I ^j^-^ jl 

y\ Jo^^UI jLu ^-k. lJj^ "ill jU Ijl ia^ |jajj,x^ j^^-> 
. t-i'itnti Joj^^UI JL&iJI jiL jJ^'l Cii^ >1->^I 



TV -A 5jJLi!l JjjIjl/J (>-i 



Xj.i'iU J^im^^j^m^.^1 .i»*j J /krA .j^j-A Ji*S^ - A 



:tnc 



« jiU l^i^ ^i^t^ Mf ilii^jSt 



4>i9 JJdU ^t^pyydl fS^ iJUjija 






j^ liJLjl j^J jLi ^ -i^lil ^ J iIf!]J fi.v-j' iJi-i*^ r" 

,0{w} aj ;>fl .pi- ^ tkji ojSi ^ 



»t^v^ 



^ J •jy^ ^SL^o^ [if^ ^ r^ ' 



I* 1^ jjji JO 4^ ja j^ jkGj jya I 









J^ J^ J#*^ S^^ ^ ^ ^ ■ 1^ "-i^^LJ ^fJ* Li!*^ 
» . i^ ' /' i ^ ijijj Lt^ A^ ^ 4J jii4 ^iHi-4 ^^ 
, j^ ^ j#J ■^ji ji^ 



■4 Last 



I^___ ji^ I j»J i^j* j^ itj*"^ i j«n ■ 

S l3 ,4Jj JfSJi 441« c*. jiSt 

j^ ^^ ijb;^ Jjil i JL|j 1-iui I 



fc»i-ni 



\ 



W ^ 4ijJ ^jl JA 1^« ■ 



<? 






tl:.^^ 



p-i'r 



JS4 



,rB - ^ li^ 



[^ ^j JjiUl li- ^J6; jjI^ UjJ ^i^. 






tijj .viJ yi --M A. ^ ^s^ ji ifi ^ jB Id* 

Ltd #J i jhi 4^ i jv«Mi^ afi i-if d^J 



J jda 4^b Q4bi<i M|j J,! U 1,^^ ^ ^j ' -^ ^Jb jfl _1 jLl^ 




_A 5jJL2J1 (J-aljL>s ( 



J 



oLs^tyat^b -^ 



ctric 



\ 
-A 



•I "Jj"'^ " CiLjj^ i^'^^ 



,",1 A * 5a ^^^ JLJIXI d >^LI ^C— £ vuj Cat '^<^" ^ ^ Sj^^l 



I Inn ^1 (3^J-> ,_^i-Slj_jJI J(] 'ill ^ 
^ A .V." d.j^| Aj ClLj &^.d J A'v a ' ««,..« 



t5> 



JlI j|- 



ojiVill ^jJ Cijlj LoK i^iiljlll 
iCajJs (jj JSJ (_^t iiMI jjjill (jLS Ijl 
ija I— i-ij_s 5jj-ill 4l£.l_L^j 1-4 is 1.1 
''•■i'-^ "■■ <Cil_s (_yisLk |_j^_sljj (jj^ 

j^ialj-UI jjjUl jJ£. jl—iUlj J (j-^ II 

jijjil jl I "ill (jl_9 iUL^iJI a'sln j^ 

' »''■<■' 1 1 ^IjJI ij* ^ ■■"■" ' ...... ^^.uj 



.SjjiJI AUaJ CiLi^ljJ 
^jVI ^I'lii^ll ^IjJ Ciljji jl« CiLi^ljUl CiJ^J J^ 
iLiJsLkJI j^ diaj.t.a.t.1 -.IS J «tl Ij^.^. ... MI^Laj^ ij^3 
g-ul i»-i n -.1 ^ .1 <j Ci^l— cLALIj ~.yj -^*' ^ J^ 



•6J' 



)^' 



t^iJIj (^Ijj4i_ll J_)xJI iaUsLaJil jj 

oj (] I JjK II ^ jjj xJI j-sj Ij 

^^! t^LuiVI (^ ^J4^ tj^lj JSLiXI 
* ^ ^ ^ ^ A A J^_(^ .> ji^ J .IS". 

(^jJI jl (] -.11 iju '^jj ^j i—lll 

.".Iq T<T t s^ A A -^ A A ^ * .7. 'il l . ...... 

iUlx d4n*i 1 dJj ^°^~. . .iLulljjJI JJS 
t£ Jx^ 0^ 5 at a". ^^_^^ dl^ fill fl^ 
.iU^ljJ 7U^ Cl^lxlid j1/ J jlj^l 

Cil— ujj "iSlI Sj-j-^l JL^jl f^* 

4 iJ^lLJI j_i i CiLJjSi,lj Sjj ill 

dLla jl ia-^^ <Ol s . 4 s Slji,l 

.j.^1 iu^jj CiLi^ljj 



iulx jjJaJI iLi3^IJ ^'"'l A -.tl SjjUl otajj CiLi^ljUl jl 
• j|_uJ|j j..aI A.IIj ^|_il| ^f iLlJjiJI aLSjVI J-A'G 
liliaj SjLlj fui 4 A . all J^ I A < I'l <Aj « ■■I "llj 

.CiLi^ljllI 
J ' 1°"' I iCilLkd 4i_ijl£Li CiLaj^l ojji J^ aI .^~. ...I j^jj 
»l ii^SlI jl j^ — 4 Ifl()i1 iLLlJx^ jiji ^1 ■<'..« A ^|_i^|j3 

aI t-^". ...I J ^— (^ oj A ...all Ijj^ ^ J .^". ...A I aKjH 1^ .1^ 

Sjl—ul^l ^ ~.l ■ °°lj "II j-uIj J -IS'I 4_li&£. Jjl_ujJ 

' a-.<t) -.la.U l| iu^Lk iCix^bJ 

CilJj'SnII 4_i^L^ i^—LAA 4_ujLui_^ ' «~. -.1° ''■<*l jl 

iQL^^I jl ^° .5^1 '\Ji^ X .'i j-.ii 1 j ■-- 1 <Li_aaljJUI 

^".« . . JJjUl Sjl ij JJ£, jAaA.".". <LlJ < Mill ^4i£.mn 

I ..'■'. ^I.la iLl^la 4 iMl'l jl ■'' .Ia« II 4.L&L11I jx < dJj 



.iLijLxJI ^ . . .^11 4.:^ J fill ibjjjJI 
o'sli jl— I !i-£.VI (^ J ^J-> jl I 1"^ I 

SjLij Ci^l-^ ^L^ ^Jl J .llA-.^vfl 
dJjj Ljjjj^ JaiaJLI efj^VI J(i-^ II 

^ I A < IJU^I jl— jT ■< Ajl a A J^ 

SjLiJ (3^j-ls jt Ja — uil ^— i^j — « 
^j^LiJI (^ j'lMiU jt Jj— sUI (^ j'lMin 
ClVI-^ ^ . " 4_ljLl_xJ,l " -.1° ~.<n . 
jUlj — ^^1 jlj_iS (^a — aj ^'^'^ — ^ 
• t^jil Jf A -L u UI 



jLxi :".! .a". ...a iLjjJQJI .^ ^ CaLjaal aHJI J a.^ a j£ a ^ '. . 
dllj-i TT fi Mil ~.la-.<tl J^Lk 4jjIx j— 1^ Oj J I »*i I ^ ' °" J ■" 
r.m.S Cil t ijXI ia.ujjj_A J^-^ ^J'^ A . A . ^~. dt-iMiljj 
.(_fjljLJI (jSAil jLiill jj 5jj \,V' (_f jLujj jLlLU 
Cilj(; i«*ililj Ci^t I mjlll Jla ^Ij-UI jj^LJf. 4_aLS jl 
lj\^ J. . < AA. ^ ^Ij -.la-.<All iLaal^l nJI ... ^ .".I at I J 

.(_fjljLJI qyaill jj 5j^ \,o j^l \,r 

JSoxi Jj^j j£ J 07* II ^—^3^ (.f^lj^l oj Ml "ill J 4mi I 

4fii4ll jIj j3 l^ji ,_^lj " ''-■Jj j " ^3^ 



jUitVI tyS CiLj-asljill ii.Jj jl i-it 1.^ 
Ojj iSlI jtl-^ -.yi Cilj Cil4 iSl.l ^ dJJ 
4Lj_ailjUI jLa^^I Ci^li-A LjJL^ ^Jl 



\ ^ -A SjJLdJl (J-aljL>s (j\j. 



:tric 



Cjl-i_aslj_jJI (jj (_jl *j (j^j lij-^^ La Ciljjjlll (jj J^lj JJjJ JJ'' 15^ j^ jl ts"'^ (j^j ('' '"''> 

dia.Lul_^ dJj jUJ .Laj^_:^jj lJ jj 1 1,1 .iLi^ljUl 

4li.aj_a iLi^ljj Cu^ iljL^^ iL9Li.^l ho)) ,_^ljlll (kJAjj-UI) AUalll ^M. J ■ ^ ^ '■ j1 ,j^jj 

'"' ■■■■"■'I ■ • a'Ktl jS .U x^ ^|j_11Li ' a".<tl 4ijJsj Alialll iCjLa—a (^ ^« ..Ull ,jujj| JJjU 

^j -^ ■ dJiLJ <Jjj Lii O • _II iC-aJaJV :iLuVl ^JjUdLl !ja 

Jj,^ ^11 f.ll f -.Mflatl ^\ A J_.'«" \| SSC/Q 

I 4i Sl.1 iL_a — jJs (3_a JiJ jjj3 ^j_k, • '-':^^ 

jlilj J. J J^ \^ . ^i_^ -_,S\. rl St) J 6«- je^' ^3^ ^ flJ^^' »J^'J J^^ t^jixuj =Ssc 

.^jjA 1 • _ll iUii Je-^ J:?^^ '^i-s ^^'^ '-a^l axjx-^-a qya3 =Q 

AUalU iC—aj-S jJsLjj CiljJj-UI i>j— Aj i Jl-x^ 

.ixaaLkJIj ajQJI cLiSal^l 1>J jiUiiU A^\|Ssc/Q ^J,^ (jl (jiaj JQil Jj-i^ ^^ic 

ai^A^ i._^ (yij^ ^ . jl yij^ -oi ^^^ 6^ fo/50 = ho ^ijUi ^.UiUl t> 



<jl — jJi — ci\ ^ dlj J — ijj (jl k_iaj 



fo= 50 ho = 50 X 2.93 = 146.5 Hz 



<? 




_A 5jJL2J1 (J-<sIjl>s ( 



J 



ctric 

cJj-s ^hs^\ iju^ jIj ^ fi = Sn ■ 

^J "* "■ ^ /Xj .7.1 1 A A Ir^ flj^t i^i\ 

jl i— LO S J^ I ti 1 ^J_llj AUaJJI 

Ci^j "til (jd ljj-£ dlla jl_£ Ijj 
j^lj ^Ijl <i_JLi <|_^JIjllLi J_&xj 
(jj CiVj — ^1 aiii c>* J — ^ — ^' j' 

^ J^ ■* * S 1 * * * L^ UJ ^J.^JI 

.<Uj^< ojjr»*i iSsc jSn 

£_1JLJI ^ ° .^Ijtl j\_, j_^| ^^,^^ 

^ ■ ° ^" fjn iAj |^j_IIj -.1 a '•.<aII 

,d . a alj -.11 jillSJiJI Clljl— UJ 



a^^l iCil^ J-'-^f ^^ i^-i^l iju^ jljiall Gh= 

.1 4"i'Sl,l (>-i^^) <^^^ 1-^ c^j-i-LI J-Lusjlll 

l£. J J m->ll • ,V i>jj-S JjLx_a huM^L^ j^jj_sl 

.jjjxl CJji j' ■<" iju^ 

j''<'l ■ jj^l 1^^ S^ljJI J i»-iS ^^j" '■■■' = Ssc 

. Qi<tt ^a *Ui J *.>^ A^ ^) ^^1 t'tr . 1 *a| ."«1 a^ H 



jiaVij^ijUiiir/^ 









120 ^^^^ TO 
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(gljjitr, i^i..^ iji Lj 


3j.Jjl.^J^- 


s.i2ivfVA {.i.^j>Ji jjaj .:^i.^li^^l.^-.^ll■ 


Gh.>0.6S. 


025S,<eh£Lf.lM>Sn 


D.I5Sn-:.Gti:e0.25S, 


Gll:S0J5S» 1 


I^WB ll_J ■ 


^^ j Jb^ L>'li^"^i' ■ 




l-^ji .- l£X.^ 



- Gh i#ijaj ^^ iJh'' ijn* ./^ 



j^ttLkUl ^ iT^fl dl l5f i It.j^k^^ ^LVfSjjD i:A^_fiS ^ HmH JjUl J^^-.T ■ _4 J>i^ 

^ Ljaf^J ^4^>il Lift!'* ii^ u^.^ rt- 

» j3o >ji( At» iJ jufJ Liiiji jLi o . . J^,^ 

»■ -Oh ijiiij^ i^ja ij,,^ jL*.yi jiiiiti 

_afJ cJ> jl^i X* »'■ **n"S3c 

iTt.. Ssc 



M 


miv - 


-, *^- 


► ■ -Ssc 




^n 


11,11V 


Stt 




It. 

IT.TilV 


S3C 



" — J ^ ^ijp-* ~^* tjn 

V' VY. 



1 . £ - 



n , , IK. 

Z ;2 B. - Oh 

IT. 



l 1 _A 5jJL2J1 (J-<sIjl/s (J\j. 



:tric 



YYo=- 



^o,Vo. 



Ssc 



V * V * '/.i SjiljJI jj^ i^ Cilj y^\ Cii_js ^iiS "ir • J j-aj 

V« ... 

Overated ciL-ajia jtlj ^"i mj : J^iJI jjjjt cJ^ ^jS ^o,Vo< = x if. =Ssc 



.iu^l^ -•■< ci^Ulixj ('^3^ ^ ^ ' ) 



i 



Sjj&Jb JLjoaUI |iUaJ ^ SjjiJI JaLla ^uau^ oLfl^ JLiAl:aJLI jUVl i/^ 



JjLjL-a ~ • ^ ■ ^~ "-la '•.<Aj J .5 alj~. II j_iJjU| ^j J ^^ 

j1/ J iUjj_aj J— '^ 'fl ^ "■' -j" "'^ jj_^^j ^ Sjj^l 

.Sji^l iLljJLJ -^^ ■ ■ " ij^lj jLlLII iLa^ J^^ aj-uu 
l£ iajljx^ iULc ■'a '^ ■ SjJ^I iLljJLi ClUalxu (j^jij 

jit *j ^j fiMitl (THD) ^pu^Vl t5^l>iJI »>-.iiJI 

Cat 3LJ vtl Jsluj all_d jj^ Jj-JL&j da.ui.JUI ^L^jJ ^l_^ 

isLUjjlA Lx iLsMxJLi Sjj^jJil ciLi-asljllI J^r.m.s 
^\ o '\ iLixuLujVI JJj^l iL^^jAj (_yisLkJI CiLx-i^l ^s^ 

J^Lk ^ ^JjjXI (jAi^JiXI .^(;-^ II Cilj JU.aUJ ii iin'ilLi 
^^'n I dJj (jLi x^j_A jj -^ Cilj J I imjj ^ l_a Jj.a-' 
Xa jt 1 ^U^VI tj^ljjJI a J HI "ill (_f jx<aaJI iLuUI j1 

.(J.^4->'ll|l i^~\ II Cilj J^^l JJXAJJ LiljJsl ISLIC 

,_^ljJUI ajiTi "ill doi Sll alA |-l£ Jji»^ ^ II jJJLj Ijl 

^yJljj Cil_a>^j_a ^jJI s.^^1 (> A.V AiLs <|_5JU^VI 

l£. CiLa-ui^l alA Jld Ji^_}3 ji^4'^"io j^j^ CiljL.C 

^Li^ljj Ciljjjj jJ£, i>jj iii.x^ ^fl^ iiLlljxj (_$jljHI 

.iLii&xJI iLL^llll Jya [^Ix I4J Jlu V i^lj 

^j d 1^1 lAI S^li iC^jJsJI 0J^ iLLa^l -•! ^ .^.^»ll 

.tjjSjill ^ iULsLill jjt Sjjill jAjjjj ^^ al^juVI 



j-Lujj V (jl (jj_iAj (jt (_f jjj_iAll jA 4j| 

iC—ia-Slj-UI J.lJj-111 Sj_^1 iju J:klj_lll 
(j£ SjJ— iJI JjI y !\ ^ ■ ^ ■ '^~ "•! a "■<»j 

<CS.j uj (J^lj jl u— II <L^ a_d J^.uj i> a—uu 

.SjjiJI iLljJLi 




_A 5 jJLnJl ^J.aL»-a ( 



J 



Ljl^^t3LA>«».4jL>.3i -\ 



ctric 



^L— ^ " *j '■■ "** j^-^— ^ J'' "* '■'* iji n 

Ajj t 111 J i-> I'l ;3£. nJLUI jl— iJI 

J^lj 1 1^ * • -^ njjj-llLi * " ^ ■ 
jL^j^ Jt iVij J ■< .". ...M .11 Aj.« II 
a^lj J '^S. I J.. I ...^ II Jai—iAJI 
J ()i»il.l Ja_3^ ^LULij aj_^jJI 
^ iL-fc ft'wt^n :"*! a '^^llj J ^ a'. * 

iUxaj ^^1 J aVI ^1 J =-J Vj 



a^l^^Qfi \l\ 




^;r"p= 



V l-4Jt (^1) tiLaJI ^>-iJI (> CjIj^j ^jjS Cil ^ is 1.1 (jl 
4^jJs. (jd (jjSTij ^JjLloII ^^Lij ()<ll JjLxJLi ^jj MiTi 
iCslAJ J£^ ^ jjjLoXI |jd->j^l ^^i^ lyi aLUJ^I iLulJ 

.(jGijJa Cilj (Jjj) 

jl^j^^ Sj^:^l ^l-£' AUaJ iUa.uj|j_i Cillj^l <LiL&^ iuj 

J'^°' (^^IjHPC) j() mo ^ *° "j" ht in jj Jx^ 

• i^lklj Ua^ ±ij^ Ijl 1-4 is 1.1 

tj^ij La^ <LiLa:^l Aliaj JaJLj 

((j'lSlj <(_;jLxJI (_gj"iMitl (jc. a..i^l^l jl— illl CiLij'iMin 
ijaj JLIXI J< I Ml ^j£. .j(; i»->l.l jjL^.LJU iLisl^ j_i£ 
Jjl t I I 4_S — jIo u^ (^yJjS.xujj'S 1 n ^SJ JJ — ^^ 
(lUa^VI ajji ,ii "il "1 I— a jLtj—uj (j-SJj <j^Ljj_jiJI 
., *j '■■ "II jl u AVy Mil ftj ^. t ii^ »XI Cf ^ ..."11 I * « '■■ * 

. " jiLUJVI d_ulj " I4JLJ iJjAj Cilj^^l jli dJ 11 



■X\ _ii jii 



^Lj4^l (j^l.rt-^ll 



EEC fi3| , >rF" CS4 - 10* , \T>E*5«> 
CSA Huidardi , LIL teats 




.^jll.. 


l^bl'^ ijA-^ 


jJjUlr 


.jiJ:uja 4i^^ 


■/.f+jij^.j^ 


iijyi yi^_^jn 


Lj-'j'B 


'-J-P'**^'^^ j^ ^ 




y'l" 


4aU Y e iJ3ti. kj_i^ l^ji^^JL.. 


lhTT" 






^'^*- 




Uh^l 1 : U^ 1 IJ^ 
Li. yd T» : IJSjJi^B 


./IjT ^^^^j^ tViJi 4f* 


iij-^ cr.fi'-^ 


UjiJ 


g,4^ j^ 


"'TlJ' ~^ ^J^ iJ^Ju J^ 


X»t 


/!■■ 


^t- 


Xw 


*i CJ— " ^ ja J-J ^ 


'JUljI^/jJV 


J*jl(4/j»J^ 






J*j|iS/j**Ji-.* 


jp J* * » _ cJ jl T r , jt -- ,^1 Ji^ 



Jft'i, ^ .^jl jlj£ = fKvHT} Ji jLS ■ 



}} -A 5jjl2J1 (J-<sIjl/s (j\j. 



"trie 



Jo^^jlil Ci^lSj {i^aJiil^ ^UaJI Sj^l jULkl Y/ ^ 



13x1 15 = 15 In J Ti 1 1 «Cil4'i'Sfill Ji in'ilLi jLuJI Jm -»'i ^Jc /i'S-»~<llj 

iL^jj (^ "f-j^VI" iUL^iJI aiiS tjJaij H^ ,,, |.t) iajs* 

t>) tr''^ *jl>^ '^^■JJ J>?J ^^ (^ (p5U jiUii t> JJ>Q JI-»-9 jj_t jJ-J-»1 CiJjS j_LiS 
(> «ai__S ^1 ..Cil uuAl Ji.lj (t^O • :^ Las <CiJ^ ^iiSUn jjls/ jjls J^ *jj jjJaJI 

In = 



j3Un 
'f "-SI iL-LuAJLi^ -^ .s.s^ II ^Lx LuljJiLi iu^LkJI * ■•..^~.ii 



c 



jljLilLi 1-4 is 1,1 Sjljui\^ =C y I II 

(_;jJ^Li aUslHI iLsjLx-^ iCjLa—a =Lo 

, ,_ , , _ _ , aij iLiUI (jli .i-4i'Stl t-i 1 1 mTi I l_a r-Liia Jas iOiaJ jjt 

■ (j>lhill sUjlAa JiSLa-i jsjj) r^ J - "' - (_ "— 

jUUI jj^ JJj3 ^j_lt J j>>^' ) (jiajj jl-r?^ 5«-l_iAil iCijjiJI CiLsj-Xa iOiuil^j JaS-S OJJJJU 

liilllll AiijJaJLjfo jjLsJI SjJ-il jLiiU iijjjJI ■> • Sl l tlijjl lij-^s-i ,JLa, - ' °'i<M 

]^ .^jLxJI Jit iVill iuS ^1 J^AJi jl £i I l"i La jU tS^jL^j 

fo = HZ 

ILoC -?^ jf'— *-" -^'j^' ji— ijJl li* oM 'Jl-^ *-■' (j^ '6^i 

iiAL^mi cljUUI 6! <4^l-t 4ius^* -" J':^ ^3^ t^ e^J^ tr^'j tP^ J^J^ '^'j *J^"^ 

.^L«JI jjjUl jl ^L»j( jj^i ^(i ^LaJi jL£iU ^^Sjfi s^^^i J,^^-; 

OLS <5^lj u4i^ *i.>^ i^^l. ■ ^^, ^, . ^^^, j^, ^ . ^L^-IUJI " jUUI tL^I 
j J l< .^. . Ca'^^^X^j jLxUI J^ Ci^l^ 

.(Lo). jiUiUI iQLa^ (> jjiVI «^^l ^"-^^ J ^-^^ 

Ja ajj jtj aJi ^pJlj Cil s isi,l . l? Jjj^' Sj^iill SjIsLj j^ iUiaJ jjt JaaJI j^Liia 

*J^^' Clj-^yi (jU ,(_iSj3Laj3j1 jL£i ^^ Jj.n^ll js_4j 4:.Ls , ^L^>JI »i^ dj MiML 



tj-kl Li J ui d nj -Ml ^ Ja ilLj 

ip = u 

^jlXI jl Till Jx^bJ L^J_UJ .Cllj-a^l \ 



2C 

A 



3Lo 



l()"l^ m (3^ If-^' Cllj^^l jd J^'-*-" 




_A 5 jJLnJl ^J^L»-a ( 



J 



ctric 



:i 



rp = 



^ 



2C 

3L 



n+1 



j^ j^ ( (] t-i 1 MiTi ju ^1 1 si's!,! ciljliLk jj_£, =n 
1 --^s^^ 



fo = 



Hz 



2\fLC 



ija ij] (juj t t l t jA:a_a ^ (^SJjJll jL-iiJI (jJ 



"6! 



'^'•-^ '" 3-'-^ If^' ■ °'"'<H iC^jJs C>^J aUslJJI 

jjIjlJI jl— illl Ij-^ ibjjjJI An i^ll JjLi-Jij (j1 Loaj V 
A^jiaJ Sjj^lj ojl^^ ••.la-i<All i^jj^l jLlUI i^a ijA S • • 

SjjiJI ±ij.^^ (lEC 831-1). cljt-i^ll 5jj_«.Ji_a 

ajJa:kJI 1^ ■ "■"■"■ J_J£. jjl_xJI jL_i_lII lj_^ i^_^ .^511 

■ '^ ■ <Gl_S lU ' i~-<^ ■? S.U U . ,7.".~. rf'U^ I j^ S^ljJI 
jLi-UI SjLiJ ^^-'-^l '^^^^ ibiiLaAll j_i^LlxJI »lia£,l 

S^ljJI jit-i S jl-i^ Jx^ iju^ j J < ■ fj] ' '-^ ' rJpi-^^La 
(j^j"""" ^ ^Ijlj "■ ^ LxujLIa S^IjJI xJsUj (_yisLkJI 



"0 _i, 5jJLi!l JjjLjl/J (>_l 



:tric 



S ilfif r Jr»*i^ll (jj Y— \ ^ p Mi^ll J() Mil 

.^1 ... iUauLaJ,! 

J..USIIj »(J-^ II ijj^] jUS ibV ii liil'lILl S vtljLlI J a4.3jl 

jij_s (jli <4la_;i, (3j_iu t^iJI LiiSil ^ ,_,->! in", l_ajl£ j^LaJI jjjJUI Cilj SjjUJI j>4^I jl 

(> J^t Ji^^i-" jLi-^'i SjjLaJI j_j^I Sjji ^in SI (jLi tyJI-«-ll JJjiJI Cilj SjjUUI CiljljJiJI 

j^l ajU (_^j .LajLuj l^jJI jLUI ai3 cilj -.1 jS aly.ii ^i_i, ^) j^{ yr, vf jjUlJI j^-^I 

,_>u_ai CilJ I 4 i Sn ^ t^ijj-ll (jS^-ll jit ,:yiHI ' a -^11 Sjjj <u_is iJt lA (cuLUI j-ui^l 

Jl_as( iC-JjlaSj ibj-i-JUl j^.^ *e-^ jj^ ■■■^ jji. La ijaia ^j JJuii 

,4jji.JiJ| j^.^ Sjjj iOiaJ JJt ^LJiiil jJit J. Sll. ^y^ j_s l_a ^iiSj j^j iUL^ ^ (jijj 

OljLu yi Jj^ <b1 dLiiSl jjfi iji dJili JxflLa—i jt ijiaj jjLa-II ■ 07-" jLs -»l "°H Ja_S iCiiaJ 

.SjjU. ibjjjJI iLaj_aJI (jj CiljJ r ^Jl JuaJ (^JJ-iaS iL-ajS ^^Jt 

jJaS jt J-i-oj 4JI — a. ^ji AJl 9 ,dJjJ J..... y) J-.-.St l 

.I j'Sj'i l o ^jl iL^jdHI Cilij-illl CilijJa 1^1 USa ^ «j,aAj| iULaJI »iiS iSiOaJ 

(j1 (jLaj-i SjJjjAj jiLtLsVI k-xaj 4Jli ibjjjJI iC_aj_aU LjLuj-a i-4i<l.Lj ji^liJI 'fl -^ " jjlS ■ 

oL-aiiil (> A \^ iti jjail f-J-^l ojSj .,2y^aii >(j.^ii 

.iilaLS SjjxflLj tl 'i'i-t Ml ija Ltjia J. 'i i "1 1 > jj ^ jU^ I j^ ^ 1 ". al l .-, 1 ... ^ M ^ Ja_s B 

CiLajLia jilj_iLLuil iCia-ujI^j <jjVI j»jJ a'iOl .US I f ,n<,\t n Sj^l iLij_SLi '(} ■;- ^jJaS jlS ■ 

.iUiikla iLajlia Cilj ^1 .-.II (jjSj tij-uj <JJ-i^l IJA Ji_a ^^i jj^ ■■■H 

i_4 < I i^ (_^1 dj ■^".<^^ iU_ia ^i»-lSl J_J£. ^l-xJI 



La_^ Li^jjd jj ^ "■" j—ii- i-4'i'St JiUI jJ£. (_gj i»-iSII 



<? 




_A 5jJL2J1 (J-<sIjl>s ( 



J 



(. 






-J-V-1- 




-^ 



tr.^Ct 





m ,<^> n 

I y 



fkLe-> 



Schneider 

^^ Electric 



j^ljj Ijjj i (jA4 ^'il,l j() -^ II cil 1 1 •SjUl r^j^ (^ 
tr^' a_i^*L_iSjJI jiLaJI JJJ>^I S^^ xit JJJJ^I 
iLiULAXI Ciljl— uiXI ^Ijjt—i Ci^l^l ' j'- " j_lu 
• ijjj_ll CiL^^ X .\i ~. I ^1 , J- ...ijtij ci^Lil^ll 

. <Li£.^lj iuiaJil 
JjLxujj 4jj^_9m Ci^U^^I Cil— CJJ^^— a ^J-ujJ jl 
JLicI jjj i^S I'lK it,l I 4 Till fja 1 (j'iiU-tj l()~i I in 
^jiJI JjI^I J<: mi"i .(iUKAJI) iUL-aaJI CiljUitVI 

^ J a I" J^ t I »|^_^^SU '^ 1° ~ '■■ " ^IjJ S-l Mi'll ^1 

:7uI1j '"** * *^j"* ** 

< S^Ij JJa£. 4JL^ ^ ^IjaJI (3^ jj^l ■ 

1 <Lijt-n n i^\<i ^^ ic^ ^,^*-'^' '^ "■■■"■ ■ 

n\-i^ li (j^^^jlUI jjj ^^Ij J-iou j1 iQLu^ JLa£.1 ■ 

.CjLjjSjUI 

J^ <Cll^ aX-C- i-i[ I -St-, ".A |« ...a'.. j_^|jjj| ■« ....a". ^1 

j^ljjJI iJA <i-fcj)o -^ ^ j1 ajj 4 ^ ^^l>i> I ilNTi iQ_s 
Ci^LiKJI ^ _ "-y ^ " (jA.t-1 ^ _ iQj_xx l_£,ljJlj 

j^ljJJ i3e>^' -^ j'^)" J^'i-^ J"-^' Jf^ tj^) 

.(4^Uyi 
:jiLc J* ■ " ■ J'jIt^A j."«" iLu^l ^IjjJI -.If jA->. A J 
^ilAt fi 1 (; J < iioaJ jj-JLlI jjIjjJI) SjLJVI j^'jJ ■ 

. (J>JI JUntI 

.^^lAil jjIjJ ■ 
.1 4 I iS'ill jll j Cf ^ '""'^^ ^J4^^ ^'j*^ ' 

jlj3 (^1 d "il l 11 1 Cilj-^^ 5jj__aJI jjIjj ■ 

. iu^jLkJI ~-i A lA. II Sj^Li iLijJLllI ^IjJ ■ 
ii fiti M <«-(_f jljiaJI jljJl) iL-aJaJVI it— iLsj jjIjJ ■ 
4-ijlj n\ ml Cild:^J ^'j*^ '(3^J-^^' 6^ <Lil n ^11 
(^Ij .(;tJI...j3j j io«;ll A-al^V UPS) Sj^l 
.iUjLi^ iLiJjJ Tc^ljJj jiiajj ajlx I J ■ ■< j~' * -^^ ■ 
(xj^ cljJVI J^V ^.LuS^ ii_lJLlll -.l^a.^ll |J£.J 
.jA4->"ilil Jil^-\ II CiLu^jjJ A^JJjUl CiLi-ujJ ija 




L 



^ (__^.flJt_Lil Jl^J>iJ1 CJLJ_P^ j^Ji-U3 JLJJ^^I 



Schneider 

^p Electric 



J -^'' J .^51 '.".tl j|_i_U| -.1 .J "... A 

. iLiil4JJI AftjiJI jjIjJI 

^ * '■■ iJ Jl ^j a-JUl iC^ &J ijA iL^VI 

^Ijj 4_sl_^ ^ <Llj_X_jJI 't^S ■ "■ 

Cilj 4_i Cj-iJI g-ijj ~i II Cil— ^^J 

.iCsiljJI 



^^^1 jjjaUl jj jjjjiJI 
dS -s^'j <l_iXlx lNI^->o x_ijj_lLl t-t-^*' Ijj^ J- "•« ■ 

J'Si() II Cilj a^ljJI ^Ij^ j1 jj^L-aXI <i t-iMil^) ia^ 
. itr^ II &^jj JJiXaJ J() Hill ;jj .^LoljiXI 



^^^JaiJI ^j S~i II Cilj AJJjUl CiLlsJa^_a jl 
JS JJ£. Ci^U^jJll aL:^>^1 I (; iS ji-iSl'iTi i^UI 

.JjjJI ppit ^ Lalj->"iMil 

Ui^ JjJ-ll (j^ ts^ jiul__a_t.l jiljj (_yi 

■"^ ^ Cilj (L-iiL^I ^ "-j" x_ijjUI S^lj 

JxA^I (jxiLs—d l() 1 s ji <~iiV isn't <^5-ujl iS 

jiljjJI dit uil jl l_4_S .Sjilj_ll J^ j^it 

Ciljj^ ^1 iCsLt^^Li ji Miljj J^Lk ajjj^l 

<Ul^L_ul 1 •"■ « ~ — j -J ^ ~" iC^Luj J- .^j~. II 

■ JU^-w.l^fl 




ci^Lil^l Ciljl uiX ' ■ ° " J ' ^ j^^ 

(dJLuiil) (^jLaJLIj diUuVI jj^l^j 
^1 .. jj^l^lj 



(^ J JS^I) ^J^llSUI d^LyiVI JJOAJ OLjSjJ 

Cllj-^^l Jla iQjJLa -.1 aI i^~. ,..Nf J . ^ . ^ A. 1 1 ^LiXI ^ 

.^1... ijjjjIjJll <iLi£lj^l CilisLullI t^jLJiJI <J<"i'SmiII 



u 




£l ^ 



.Objliiifl £j^ JJ£ ^'i;^ JtKliri ClIjJilalL l^jlaflll ^jAUI jj ^j^l : ^ J J&ixJI 



JaxJI CiL^Luid ^ Cil u^ jUJI ^ a vd 

Ji^lj ill fja S, iJL^kJI ij 1 iSJI 

.JiUiulVI iUj^ .(^I^JiJI) 



iU£ j Ij-^ 111 3Sjl III JidiAj^l Cilj^ aIj-^ 'iiiil 

CiUijUl j^ (Tj JS^I) ^jjiU t^l-iJI t^jiuAl 
.±JLill ^Uaill CiLij^jjj iLicllusJI 



C' 



1 ^ j_j-ia.dic_U 1 JL^^l CjLj^jj (J-«-u3 s-jjjUJl 



Schneider 

^^ Electric 



r' 



3- 



~T 1 

I D3 |D4 

5^ 



-^3-[> 



1 I I 



•1J£ jj ([■^ "ill ii\\ III J;i'AjJ CiljJS ^lj ^liiib tejtoLJI ^jS^I j J aj jj-Iil : Y j J&uiJI 



•■1 4 lU'it |_^ lis x_i^l^l 1^ S—J^j—a 



.J^ULLujVI djj^ ip^UaJI 



tfj "•■■■ • jjfi ' *^ ■■■ ' 'j ■ ^ '"■■•" Ai<^J a3 CiIjjSj 
.;tJI ... ,JaLMI .^liaU :(rj JiAJI) ijSl^iJI jSljjJI 



r" 



...... 



^^■ 



-V--I 



;ii 



r" 

I 

I 



[C 



J J 1 I 

-h-h--& 



^M 




IS tiiirt I J J« I'll mil g^J ^ ClIjJS ^lj^ liiib (^jlaftil ^jflJUl jj ^jjUl iVj J&iiJI 

. Jti'ilflMI j^ljjJI (5j"iiiift jjfi SjlJI ^jl iirtSj 



i 



4 J j_j-ia.flit_Ll.l JL^jsJl CjL_i5^ (1>-*s-^ ?-i3>^' 



Schneider 

^p Electric 



Ll^l (CiLujSj uS"^) ^'""J^I c^jI^I Jmo^I 









^ ^ ^ 



x_ij &UI 4.^ &J 



V 



Jaxuu ^^ frfji^ : i J lM^I 



O^iaJLI .tfl^ll ^Um^^I ^j>iil ^^ T/ ^ 



^ JJJ-xJI j( I "if VI ijS j_^Vl ^-^^ 

Sj^Li ^j_kllL) J.^ ".A.tl dt-iliiill 
y^L-xJI 'J --- II <L-i£.j_ill ^1^^ 'II 
S Mij'i(;ll JLa_£,1j jA4 ->'i1.I j() -^ II 

, ifa .a ^ II ^ .1^ -^ 51. -.tl IL^M 
• ljj_j iL^^jJ ^-^J (3^^-> l-A I— lIIx 
^ US a jAaA.".tl i j -^ II S .,.. .".^ 

<ih~>l,l JJ^J ^ tjfl ^ II j ^J— ^ 

j_j^l /(^UUI J«-^ ^^^-tj-aJI 

j^jjlaU (^jL»J,l ^Jj-i^l j^ jAikltl 

.jtUdl 



^j^^lj iLi^Lij-^ "•! ■ • <j~ ■» • "' ^ "I iLilj^l iOaij ^1 
I iLi£j_iJI x_ijjjJI CiL^jJj x_iJjUI CiL^^^ll ^« ..uil 

t-l^l Ml 1,1 ^ Jta^jAlj < JU_^SU ^jiljJL:aJI (MM 411 ^^ 

. iuJa-tl (^pLAI) ,^'iinll iuasVI 

jALAJil j(; -^11 /tj-ll-»-ll J-4^ *-:?'■ j-^' SJaaJLl jl 

' j^ II A-ijjJ ^'-^^jJj J .Ul . ~.^vfl J.'i i~.ll Sj-^^jj 

iLu^ ljLlujV I * '"^ I J « '-^J ' '-^ ' '^ ■...."■jll j-^a^'.tl 

J^"^ II 3^ >d d^t^'lrt ^ (3^-A~* ^ ^-'J^l — '^ * ** ■>-»"al A 







^j^i^l j^ 3U^ji\ £eJ>UI ^^ : A J cMJI 



[ 



O ^ ^_)^rt V Ul JL^^l CjLj^jJ (J-«-u3 s-JjjUJl 



Schneider 

^^ Electric 



dJj JIX <i iiri'ilLi - IT t-itr^ fi alj->"niil - , - - ^11 ■ : ■ ■ ti ii - i ^ ~ : 

„J**^ ty^ .Cilij-aj (jt SjLit LuLujI (jjSj tjjJI' Sj^l jjIjj-1 

i^iU jjIaJI ^iU i;j_i3 jSlj_i3 ■ ^^. jKcJj-JYr. jlcJjsYY. ^L^It^^I^^IB 



YY- 



Ji^ - t^! - Ji-l* Ji— 8- 



JL> 



^ySj .iUJllll dxjn-^1.1 ^ SUaaJ,! JjLsj - ^^1 -jjJaJI 



< Cil^ Y 1 ' jl CiJj-S YV ' jl CjJj-S 

jJsU *k^l^ At^^xuj 4i=JLx^ j»il^ _^^ ^1 ^ ^^_^l ^ ^_ 1^^^ 

j_^|jjj <C rn4-^'ln JJ-4^ J-'^J-' J^^ L)' 



^ Ji(_a_aJI jjTN _1I jilK. SjSIj 



TT^ 



'I i 



<LiLui La J ^jLJI <L£-ua) 



^a^^ 






^ 



\ \ \ o^j'^ J^^ 



^ ^ ^ ^ 




j^l aJI Nt-i-M,! Ilii ,_^ : iUsj a^-La 

jjij < LUj JS-ii j^it iCli^jAI JLj^VLj 






L 



^ (__^.flJt_Lil Jl^J>iJ1 CJLJ_P^ j^ji^-U!2> JLJJ^^I 



Schneider 

^p Electric 






Sji^Li iLij—sLUI Sjj^j iLijIj—uujI (jl 1^ "^ L^jjj^^' 



Iji I — j-fjl i l_aj Jl_a — :iVI »iA 

iC_i-OjAj,l Jl n ->Vl (^t .|j<-i'ilin -Ml 

,^J S tl J|_a^'^|j CiLiljKusUJ 

l_^ tLijt "ill jijj jl aj^jt^ JiA ^1 

iLLljJaJI ajji 1^ '^°'~ -^ " j.^a -^'-A 
bj vJLulXI Ml* 5" It ^1 Uia\ ,*1 t . -V "i ■%" * 
J(i-^ II JjJ^jJi (jl IrAs jj (PCC) 
J^jaJI J-Llsjj jl irAs ^1 (jALklXI 
J < I tl 1 Cilji'ii'i II J^ i-n-» < ^LxJI 

Jjj-J -iSj <l-J-iii tjiil *f.JAaJ,lj 
.Ci^L^I ijAa-i ^ LaLu 

|lla lu S. ■->! ^ -yil ^ dlLliij 

CilicLuSLS ^l^j iCilLllI CiLi^ljllLi 
. *4ULiJI CiLiasljiJI 

d A^'. /l~.l 1 -.Vf J ^ A aI 1^~. ,..I AJ IjI 

jLs , jA^^'itl .i^^l /t5-ll-«JI .i^^aJJ 
uuL^ fjs. <L-i3Uill (^IjJUl CiljLu 

Ci^L-i^j—a ^ J (jti'i ^ ijAi — ^JiXI 

iij_aj ^1 ^1 aJI J () -^ II I iM -^ 

J^:^ I iKIj CiljLiUI j^Si\ <QjjJLLi 
.(LUJI olila 

.SjjLaJll CiV>=Jll 

jbaal^ J J (] -^ (^] >dJJ |JI ^LusVI-j 
Jxi^^ jl iin s lAs. J^^ .^ 4.i3Mj 
J_J_^I JI_<La,1 j_a) ^jJLjlJI J-J-^I 
J-u—LU ^_l£ ^j'^'l "■ 4Jxa^l ^ "«" 

^ ^ -^ ^^\ L-flj^^sJ jiii ji (JL-UI 

. if A->'. /l".l 1 J^;^^ dt-inlljj jAa^'.A 
jj£ JLia,VI Ji^ («-'! jl-^ lJLLa,lj 
Jl 't'llLj iLijjlaJI sIa ^ CiV^aJ,! 



Jb^Lj4^l djj£Jb JboAlil ^jlj^luil \ / Y 



I 4jjtj ni 111' 



I ^ 4 Jlx 4-^jJ ^ *S ^"i ^j^.&j ^_ 



jx jiSt j-isji <cU^jiJI ^^j M,r. : ;^JL> jt SjjiJb (> SjJ-aJL. ijii_iJI i,jlj_43_«l (3^= 



"e-'j 



iUj^ J I. .^j~. JLILI J" '■■ ^j£ '>J-^lj * "" 



■f ■"■isr. J .1^ A J .ui .~.^i Sj^ jjJ^j ^S'-x II t jjJI jj 
iiUaj jl ■"■ ^ I J j^ljoll A .,.. S~.j J ■"■ ■"■jll "■! A 1 ^11 

5_3_^-^l j>lj^ "i Milj (^iTN, TT, IT ..) (j-ajji-JUl 
AA.\^ ^ujt j« j^l jH'^^S '^^:^j^' /i_iiii8"i 

(3^K II Jl i»-ijlil Cilj ^1— xJI J ()-> II iLij—iJi A-jl-l« jl 
(ajj 4_aKi JJ.JJ ^jJll Ja_^l jl_S IJI) As III j'ljJI 
jj < (jA4^M.I J(;-^ II Z^^LxJI J () -^ 1 1 jSSi j1 (jUj-ajj 
'j ^ " x-ijjU 'f ■ ■■ '''j'* CiL^jllI C/-' '^j^ iC—Luxij 
Jlx j'liiin jl fiiiM Ixj-Lui (SjlaJI jJ^I J '~ « ~ -j-^°^''** 

aI ^-^ " ,..i |_^| .3j^^l aS^ uj j^ 4jJJl1JI 'f *j*j^ " '"* j^ 

j^Aj Jl.a:^VI Jit'i^l iU-Lujj ^ ■"■ ■'■■ <GLi CiV,^^-^ ^>^ 
It <(_f j:i,VI jj'jJ-U 4j^ja_a jji. CiLiljhiAl i n nil jl 

iJLHI Jjjjjj 
j^la^'.vfl\ 'j-^ II A .UV. I X ,..! ,..-v II j".j..A<ll dot^'i] ■ 

Cil •> J^l J I < Mil aj uJ Uj ^ajjjJIj i^,^.^i_m 

.(CiLi^ljllI) 
iX_ij^l 7i-ul i»*in Ji« iCiLi^ljJ '•-^ '"'■"■ j^HJI j^ljjJI B 

Cilj CiLajiXI) AiUkJLI Lj— cljjU iLuLjj^^l Cilj-JUl 

Sj^j^l jA iiii'St II CiLajiXI < (^jj "iiiii^ljlil ,-!<-> "ill 

<(^l ..ciLSjaJLI ciLtjjii j^ ,-!<;-> "ill 

Jia < J (j-^ II ^ Oji iS Cilj-1— 3LJ £iJ.aJi ,_^l j^ljjJI ■ 

.^1 ..iUujjaJI jljsVI '»j:J^I CilijaJil 



UJ' 



liiji as" 



J^^J JJJJJJ "•' " ^J~'" jU^I A . ,..S~.II 

I iUjJj iLijJLj x_iLla 



i 



i^Lal^l j^ljjJI tClfcl ii^oj " 4,..S~. 

t^^Lifl IT \ jAjjlUI t~*~^ " ^^ 

.SJAfl-a ^1^ 4 ,"4! UU-^ A 



I 



V ^ t_)^rt V Ul JL^^l CjLj^jJ (J-«-u3 s-JjjUJl 



Schneider 

^^ Electric 



|_JLc ' -(] ■'! j( Ml 1 j ' """J "7 " 
jj£" JLa^Vlj "5— LuiLuiVI" JLa^VLj 

^JJJj-J ^JJdJ TLJ^JJ Vj A^j J < Mill 



/QJj 
<UjUdl oVUJb JCUjOXI 

iL^ all LuaLAJAI M^ II Aa d iNI Ti-tl _,_,_--,., , ,. , 

'^ - ~ - '' ■< ■■!■■■ ajja J-iJ^ "■' ' « " 1 jJjj — Jj-iJ -.If jA-^ A 



"^.xujLujI" JI a^ f m *jj" 

^ HV 

^ LV JLt J4^ 



d . US", a ^^^ 



T 



1 



? 






YTTJ 



^.LujLujI j.i£. JLo^l 






.itxuiLuiVl JUa.^ 

JI—o^VI Cilj S I f j-iJI Cilj 1 1,1 Cilxj 0-^0 ^I'l -»'i 
^ 'j'j ""• "'' ' TL—a—uu iaJsLkXI Ij— Aj CiLaj U 1,1 A I'l^'i CiljJLaj jjjiin^ll S^^^l^ tiLuxiLujVI 
(jS (t>Tj) (^jLt Jiiiu jiUiUI JjtMi"! »J>^J '^^ J«^ (^JJ-'^i ibjijjiuji iLa.jJ ^yltl ^yJI 



J ,. I ) ^u_,| dJJ j*j (ji4jj .(UPS) SjjaJI iijlj^ixul cIj^j t^j i^y^uit jijia 



jJaJI) (3-^V CiSj ^^ UaiJI ^i(_i-olj 

.iJt iU-a) i- iMi l 'ifi C»Sj (_ft ^yS (T/^j 

. (^1 < * ■'■■^~ll iLila£ <^l4lJI 

Ijl) jLj ijiijl iia^ ±iJJ_a, iUl_:k ^ji 

Jik j^l lSjJj tij—uj <»jl_s (ajI -» n 
Ci^L^j-a Jx:3_i.uj it\ It S^lj J i»*iS 

SjjIjJI Jj-o ij jij aj .ijlJJI jl— 1 HI 

.(^IjoJI) 
J jsau__a_ll (> 0/ i ^^j__aJI j_liJI* 

^jAjjQJI ".lUU-^ A fcj .A AA Jjl'.". . ,.. 
.J ll^l^jJI ^ .^Va^ 



JLt J4^ 




(jAjjIjJI jiUaj jLiILkl 
I 7 Aja:ij ^ JU J^j^ 

H a I". -^ I. t1 .f ^ ri I-. -^ A 

JU. ,1^ Cilj 



^LUI j^^ (flaUl^l SjjS gain JQ.s:Aj J&i£JI 

^Li Ij— a1 iLsliaJLi jlj—a^l ibjlj_aj_uil jj^ ' a". . ^ 
.Ojo"iMil,l iLicUusJI JL.a£.VI ^ Jl^l yii li^ <4.ujiVI 
aIIj tnJi :".! .a,M ". ,..tl . ^ .".. Ij ^ II ".1 *1a < 11 l3 >£ 

. jAjjlHJ IT * _ll i^t--^ " a1 iA.~. ...1 a|x. j<; mi 1 




k 



^ (__^.flJt_Ul Jl^J>J1 CJLJ_P^ j^ji^-U!2> JLJJ^^I 



Schneider 

^p Electric 



• Sjj j .. A ". II ^S^ ~. . iil_£ JS Ml 1 



^jJI kJj-SVI J^jil (j-S^ j4J_t (jl_S 

JoA—Luj j_cIj.^I aLaJVI (^ i^LUI 



J bLs Jj-aiS ^ <^l.. >ijl_}JI Jo ->ll j1 JjaJI CiljLi^JI 

.JikJI ^-^^ j£,L^I aL^VI ^ ji """i j1 ^^Ij ^li 
. ibjJLj jjOJ iajl4JI aLaj^l ^^^ JLa^VI *^LS ^^ijJJ 

^ ^■^<;-> "."i (jXJI(jAI i^UjI) SjjIjJI jJsLaJ j_tl_i-aJI 



(^iij 






^jUi^yi jj^l 1jf< : ^ J J&^l 



3Li^b>^l Sjd2^b 3Lja«2ll S^>»^ Y/ Y 



Sjj-iJI CiK 1 Ml ^ ^j -»'i ,^1 CiLiljhinVI jj^ j-s 

«^ juilj -^^1 £' j1 ^j'j a—' ^' ^ * ' ^ '-''^ 

'•^e^ -^< 1 ".II J.a£ a ■* t A.>-»"*ll «La^LJ ^ .,"4! tljU.^vfl 
-'J-^ " ^ <Lu^^ -.I.AI a;.M\ SjL^I -•! ,A>la;.'.Vfl g 

J — a.lj ^yJI Sjjj I J in 'i (>) <Un X^ • ^yJI \ o (> 

Si£. 4-1 j< "ill J^ ^ (_gj i»-\^ll Cllxl—ajjVlj (4.UL3 

.(^jLaJI jjjill 
Jsl j() -^ II ^ iCi^^Ci-a CiLi^^LLAJI ^j ijiiLxjjVI ■ 
I n^\.. ^iuu 4JT j1 aL^ ^QjSLs ' •■■■■■ i^Jiai '/. \ ' ^ 

< ^IjJI j(;-^ II Ciljj^ 
CiLj-ailjJUl 4j.aL^ , iLi^ljUl Ciljl— illlj 'J (}-^ " ■ 
! ( J...aIA.ii , aULllI) iLijjiJI 

. ^LxJI jjjUl SjiiUs ■ 



sLkJIj iLal_xJI Sji^l * •'•' -•!<• .^. ^j^ 

ajiij <4 Ll_j ^_A Cil iljt^iAV ii lOj C 

I ^J a a ^ p<;-» "ill I 1-^ I Cil— iljtiiA^I 

JJJ ^11 jn lA ^^ I "il I (] i J J-^^ ibjlj^j 

:^ La.LtJI CiLjIjJiuaVI »jj» JJ^'i .iU^jail 

CiLusLLkJVIj CiLcl-ajj^l j1 .j^^aJI is^jA ■ 

<4l3.UXI 
-jiUjjVI ■ 
i S^ljJI jj(;-^ II ■ 
iL-usLk <4_i_aaljJUI Ciljl I "ill J jj(; -^11 ■ 
, <CUI_U|^ ^>^^l f'-^j'^' '^'^ CiLj^IjUI 

< (... iLuuLkJI f 

^LxJI JJjUl ijiiUa ■ 





I 



^ ^ j_j-ia.dic_U 1 JL^^l CjLj^jj (J-«-u3 s-jjjUJl 



Schneider 

^^ Electric 



A-iLx-JUl -.1 aI,» ;.-. ,..vfi 4_sl_S ^ g 

CiLa_l^l tLaJI to Jla j ' J " "< " ■ 
^ -*<^ "It* Cil— d qIa a Ci\ u^ Q 



4^-&JIS 






3VI 



(_ft ^ji SjjIj j-i^a-S JUaf.1 :d iM "ill (ja • , ^ 6* Jst 



(^ a_^j_a J4-^l Cn /< "<l ^ 

JiaVI lMI 6^i 't>«jiJI li^ *j«^VI 

^jJLUI ^*J*J^"* '"* Calj^ 4 ^1 1-^"* ,..l *A 

• A 1^ t MM ^^ "■ Calj CiL-a &^ a ^\^Ji 

^<->~ II iO^I,^ jjjj _ Jj-lJ -.If JA^ A 

^^Ljj (J^^ (^^^^^ ^J^< ^^ * ...Ml * _ 

aJjlJI) jo -^ II (j^l4 ^M J^Lk iCcj^l 
j1 (^"ii < (b< '> II Mj-' ^ ' ""!''"" 
dj d wii'S^ II iLi^Lij_^l iUiljJI a^ill 

■^ Ji^' Cj^ e^j'^' t^ Ji^^i^ 
Lc^^ l| jjij Ij;^^ . ^0 -^ II ajU'iiiil 

(jjlai\ lJ^LJL^I iL^^jj ' ■"■ ^ >l_a 

tdij * ■ ~ ■ l_a *-a jiA S SjjIj ki^jia 

ClVI-^^ ^ -jl I "ill JjJ_ul ^Si iJA 

<a,^lj S^l-C' i^jj-^ lilLk:^ J^ S'w 10 

ftjIjjJI Sj fVI I si "i Jl "1 ->l ^ 
^it—xJIj .^1 ..AJjl aJI Clil— i^^lj 

Cilj Cai^j^-^ • '^j" ^ dlijJ g^M mil 
»jjj j»jj— t Ciljj Jl — t jj — ua— S 
.dJjJ J.a^l Trnitw ' ^'^ *^ -^ * Q" j ^ 
x_ij__a_!UI g-i—il fi^ a ^IjJl (jAa-i I 



is^jii Sj£. »^4I^Vi iiaLxJI Sjl-JVI ^ 
SjaJ rl "''>"' J <|>-X— a J^ ^1 J-4^1 

»J-a i'^c t"^ "'I (Jj-?-^ 15^^-^) li^l-SJ 

jUj jl J a VI lia ^M — CJ .(_Jj — il 

(j* tils JJJLJJ (^j:i.t &'>■' j>lj'^"iMil 

fja\ (_gj "nil fi ^_l£. »lij^ TTiil i»-il.l 

.SjLiVI ija 



... i^al i»-io iCi^L^j^) £— i^lS^I »j^j:^VI-> Iq"-^ 'I « ^ 
jisVl yt> «-^^l_it,l j-oLLkJVI (> tJJ-" '^i • (c^' 

"•l<-"'" J -I Sa< |_^] , "d . ,..l .all" aUMI ^ |_£.jj^ 
t^ aj ^ J '*< . '•. . ^ d 1 .5 •; II d fl'. o^lf A^ ^( ..J all 

£)j_^sj ^ylll JUat VI ^it^< fi : *-7jJl-3 ' .^ tyJI ' . ^ 6* ■ 

.iOiJI aJA 3^^ (3^^ £^ £^^' JQ-^ II iuJaJl ^ 
'^■■^ iLiLi^l ^JsLlXI "•f<- "■ |_^ : iLulJ • ,0 jj cj-^^ ' 

.^J <(3-^' Sjixl iLulj S^ljJI ^lj_S alj-^"lMil JiS.i 
^yu^l jUJ fj] J-l-S 4l^^Ci_a -.1 .Ala^M 3j_£ i^j:^ 
(jj ^^Vl CiLi-iLLkJiU cfj^VI oLiiuVl (>J .JJaaJI 
iblaJll <L-i^Li^;4^l CiL-^j^l Jii itri »jj iLuQ • ,0 
^ I, imrri ^^^:^l jljjj Ciljl iir< <JLiXI J I nil /flC') 
<(ojjl -^il &.jjj_jJI dS 1 Ml 1^ ^Jj>^ Cil— 1.^1 4 W\ 
CfSj "1 Ml 1,1 _l£, ^J3 j-fcl ii->t.l Cil-^j -» dJJ_^j 

.Ij^j .i> iKil 

-.1 .AIaA.".Sf I .a o^^l j^ n^Lu_ll jAa-I ,_j1j La^ 

:j^| 

jj^jj .Jl o^yi p^j (jisi 4->'iVi sj_ui ^j£ iju "if I ■ 

Sjl— X— Ixul J^ '•■ ' ^ ' jl__i_jj| 1^ " ' ' " jj^ jh't 
• Islj-ll Jx^ j_a dJj A.IL1 l_a ^ <(_;jl_xJI j() -^ II 
. jLuJI SjLij <u£- ^ ' "■ '"'j" Sj^ldil 
Lulj Jj^l J"' °' l^t--^ " <Ua.uj|jj dJj ^^^ j^dJJ 
<Li_llx CiljLiJ j^l ^HaJ LS— ^' *j^'^' J-^i *j'-''!j 

Jii itnll t-Sii 



3jJaj '(} -^ " ^^ X'i-^tm -.1-^1 a;.'.MI 

^'•«H j^^l &>'-' '-*-'-' '^°'"'^ "* 
rJt'tl Mill r^btJI 3^ (j.^t I j^Jj Laji 
iLulJ Jj^l Jjj^jj SjLclj Jx^ ■ 
<Liji"<ll <Lijlj o"iMil Cilj^j alj •^"iMil 

<2-4j^I jij^l i^lj CiLS^pJL ■ 
^QjI 3j "1 -»'i V Cil iX alj ■•> "1 Mil ■ 




L 



^ (__^.flJt_Lil Jl^J>iJ1 CJLJ_P^ j^Ji-u3 JLJJ^^I 



Schneider 

^p Electric 



j^lt A J Mil Mil Sjjia Cilj Cilj-iilj 
. ^1^1 .^4^1 JiLaJ 

Jlx j^ Ciljj^ >^J>^^ >^ CiLiU,! 
CjI— JJ-Sjj j1 (j\L^ ^^ < Jl_£ JJjJj 

Cilj x-Llj j-'j— ■ ■ ^1 oj 7>1 

iUJ l_« Lll—C ■? S^ I tl iLujjJi^^l 

ia^ (Jj_iAjV tj-jJIj (CiLijUaJ ^j£. 

Cul^ 4^^ ^ Sj 0^1 ^ Jl-^ ^ ^*^^ 

Jaxj ' d '^ ' J ' "•! ■ Sal J ".II ^ JL^ 
■? "'I "■ ^ " ^IjjJI Jx^ ^_k. I 1A1I 

^ <i TnU Clljj a-lll (j£. 0»l ^S 1 

^ .^Ij-ll J(i-^ II (JJ iLiLfi^l jjIxjj 
Ijl ^S 5^ -.A 4_ifcrii»^ll -•! ■■ <j"" 
ju j^ "'' " ^j~'" CiLJj^ J-S CuLS 
'J ^ " ^' ^ '■ ■ 'j '" ^" Sj,^^ jLLLkl 
js <G1j <SjjiJI A-^ JJjJ ^U£- ^IjJI 
«Lij1 Sj^ji,! CiUsLlL^VI-i j^VI ju 
jjjJUIj ^LaJI j-4^1 ij^ ibl-sjll 
c-j^Lail g^l-a3jVI SjiiUij t5-ll-»-ll 
.aLaJVI (^Jl-a.1 
(^jl—xJI jjj-UI jJ£. Ciljl Tl ->VI ■ 
JjaJI Jn ->"i j^ jl \"\ ^ I .Sj^iiil 
ptitl. Sjj-lU (^jLxJI jjj-UI jJ£. 
^ IjAi ^^1 J () -^ II Cilj t—a 

a_iiaj SJi cJ^s (2U + 1000) 

do 1^11 OSti ija ^-»j^ l-A j1) Sj-^lj 
Ij— ^ "tl ■''• al'tA i^j^^ CaJljl— d ~ 
iC_iJjjJ| <i 'i i() II ^ (j^j 1.^ -Ml 
jAjjlUI iaJaJl ^^ .(ibjajjj^ill 
^lLuxij aIi^~. ...I Lul^l ^j^IT 
^LaJLl S t-i^i iju j()-^ II (3_« j.a^ 
iiLsjll (j-ojVlj *jJ-ijJI Jj-^i-t. 

JjH,| JJj3 jlt S^IJJI JJf^l (JJ 
.Jfl"i->t,l iSl** "iMilJ jJ^UI iJAj 



Jx^l I iMi-> S^ljJI J J (l'^ II |>J aLc J^ iti ) jn n~ill jUJ 

: I4J4 JS 
^j£. ^-lII jLuu £^Li.aJI I 1JMIJ ^IjJI JQ-^ II Ciljj^ ■ 
^IjJI J () -^ II ^ ^>>^l IJ^J -L^>^ J^-^^ '-'1^ l-^-*^ 

iCtj-aji—aj JjLUI ^jLk iLi_tjiJI iUsLaJLl Cilj— »JJ 

SjJjLu iLL^jJil nJI ..CiV^^lj <Li^l-i^;4^l fuiliXI 

■ tCfljMi'SU Cilj-i^^^JUl ajji Jlu 

t ^'i '" J l-a t^l '^Ij J '1 "'I I »iA Jj-« jlj^-^ i^J-^3 
CiKi Mill pl^l ^Ij iCUaloU ,_^SaJjj_iSJI (^j"i Mit.U 

iCluJI ^ aLiVI j.^ '>^Lj (j^jjjj I'S II (_gj"iMitl ki^^j 

.iLilxJ,l d<h'il,l ^ >i^j-ll CiJxA 14^ g - a . u u ^^1 
^t-.1iUI ^IjJI J^l ■ 
j^l Jl_t .i^-^ JJt jtjjl_it,l Jji_iiij (^jjj (jl (jiaJ 
Jx^VI Cilj CiljJdUl dJll <i() il MIO ji(^-\ II ^ CiljJ^ 

(jj ij iiK "ill jAI i >-it l jl () i »->'i l (jl (>^ ^jS <(_jj.^l 
(jl (j^jj (j.^4 ->"il.l J () -> II cil •s I Ml ^ JlkJI jl— u 

.1 11 Mi'i Ji(^ -\\\ ^ ijjjjM CiljJ^ ^1 I— iAjI (^jJ-1 
(j^Aj < ^l-x-ll bi •^ 1 1 f-'jji^ >^-4^ CiLij'i Mifi jJ£.j 
&^lj_a <Ua.uj|^ J (i 7* 1 1 1.5—^ Ciljji "ill dJj (jd J ^ II 

*f I 1% . >^ I I d 1 I..I iQ 

Jik iL^.j_jj jALkla .1^ Cil 11 SjJ ^ >^ljJI J()-^ II ■ 

:SLia < (Pl-x-ll b^^l jiLtaj ^ 
lj\j Sj^l—u did^-i (jA4'^ "ifi .^^ /ls^I-^ "^-^ J^ D 
J^.^ Ja^ ^ j1 <J>^ ^>>l-^li ^Li^Ij-IjVI CiLilXI 
<(jA4^"it,l J() ^ II (^1^ -la:^ &jj^ f (jxLa^CLi ^Ix 

-^1 ... 
JLt j^ Jii, (ja ^jj.ijVI JliJI jl— " ^j-^ iLajjj g 

'fl ^ " -"'K ■"■ (jj J_S 1^ i^l-^J ^J ^'— '^^ '^ *~^ " 

Ijii jUa^l (ja iLilij_ll ijja .jAi^AXI J(; -^llj ^l-x-ll 

(-^) ?--'-aJI (^ a^jj-i-a 5^1 jJI jj4-^l (> f^>iJI 

.\/r^jiJijiAji 



:,i^^l ajLijJ SjLiAJI jLj^fl 1 I'l'^'i (j^^-)1 
aliaj JJjJ .iJ£ a^ljJI 'J fl 7 " ^ ......II. ^ 

^ ' » -" ^ '°' < iUia.^^ Sj.ia_a (jl fi lA Q 

< .^IjJI ,!(]■-. II Jj.^ iLllxJ,l I 
jl jJ Ijl _ Ji^-\ II (jj J.aJJ »j-^l jiLl-^'iMil [f 
.aiiU tJJJjJ (_jj Jj-t U\-i~\ n ^^ -j^VI 
(_yi l_ailj ibjjj-ii (jjS3 5j_^_^VI liUj 
liu^j^l IT aiaj 
(jd LjJI_£.) J^-^I ^ 0jjl— xJI CiljLijll ■ 
:Jt-iMil_^ (^'^ ■"■II ijj ^3^1 I 




i^ljj^l CiLiSlj aIj-MmiI D 
jj^JXI Jja-ll l-it-i'>o (^ ,1 iIimII ^^j.uu11I D 



I 



11^ j_j-ia.dic_U 1 JL^^l CjLj^jj (J-«-u3 s-jjjUJl 



Schneider 

^^ Electric 



-aJI ALiU 



<U^i_illl l^'j"' AJ^^I Ci^^lj (iLulJ 
O • ) itjJjJJI L-j-J — a-J-S ija y.O' ^\ 

Ulmp jJjJLl Sjjja^ »JjJ-ll 

■ (drni'i = imp) 



JJ_^I Jj. 



AiU (^j-^Vi Ji-s^Vi (j-ajLj 



U iu^L^ I 



^1 



^ * "^ * '■■ * t 



^l_ail Jj 



JU Sjil^l 



iC_iJI_£. plA'ill 'J (} ^ ■ ia^ ^ SI. -. A 

4jjj^ J fl"l-»l,lj ^IjJI J J^l ^JjJ-1 

'(] ^ "•' ' ' ^j" (^ iCiIL^_a islij JJ£. 

lajl 1 ~i ^1 aIj i^UI jI^I : iUaj -> In 
Ja^^ ijjlji I4J lEC Cili^^ljJl LLiis 
^ d ->iA^| jiJ-aJI (jj X ^ TV iLua_jJ 
j^l jius (jj CiLclijjV <> • iJ Jj.iaJI 
.ja-iJI jda^ (3ja jla Y • • • 



'^ -^ ■'■" ^jj i^a j-il-X-ll 
J^aJI jljd SjJ-^ /e-ll iCsLLaVLj - j^ljUl alii J fl'n'l 
&^lj_« alj -^ "1 ml ^_k, _ S t^ Till J (] -^ Jn ^"i _j£ 
JjLxuj ^I iLsL^VLj CiLi— i^jUl <C_iljj JJ£. ^I^i^l 
^ S iii( III ^ II 2j^|ji,| jl£. j(] --ill ^ jjn "ill jIn ^1 
Jj_uo^ tiljlsl ,iJt Jl_it,l Jj 1 Ml (^-It) C)l— Jj-Sj-jJI 
iLuljJ -.lUUJ^tl i^j;^ Ji^ .IU~.~.j .^SjJjSJI CiI^^^:^I 
(jt t ii»-il,l *-a jjl «~ll ■ ^jSj L^ ^jjJaj Jx^lj iLulla 

• g; I'nM 

'Jj ^ J^ ^li j-^°^''*' ' j^ " "•' ' '^j~' ' '' "■■'" 'J 
j^^ d Til ill ciL-ilXI CilM^ j-i£. »,_^l_it,l ^lijj^l 
iji i3j-> U JS iM 1 JiLi (jA^->'il.l J-4^1 /^LxJI j(;-^ II 
iCijUd < jALklXI J (] 'I II I I'lK ^_k, j^ljJI j(;-^ II 5j^ 
. ^LaJI j(j-^ll LjJL^ ^j£ (^111 dJlj 
iu^jJJll CiLi^L^I Cilj CiV^^I alj-Miiil LAjI (3^j-ij 
till 111^ (J As ->'il.l j() -^ llj ^LxJI J (j-^ II Cil— iLa iju 

. (^lAi'ill .1^^^ 4jjLxJI jl^l Ja:^ Sjjia g 

^ySf I .>^ i| M ^ 1 ^ * ...i *5 s ,x ±\ ,.. ±\j It .1 1"*-^ vft *x lU * 

oj ino jU-S CilJ <\ \Li J'S IM II ^ ■^ "^3X1 J^Mill jd 









CiUjSyli (.^A^yi afaJI 


jiljjJI (^j'liiin 

a^iLjJiJi 


ti 






tijIllj'ijJI 




■*^,--- — 
■x^,^, — 

^iKil 




cJjs^iii T,o 


cUjs y^S i 


CJjS^LiS 1 


cjjs !• . / xr- 


CiJja ^JjS i 


CiJjS ^JjS 1 


CiJ^ ^1j^ a 


cJjs 1^' / i- - 







L 



1 T ^ (_>^fl V ill jl4:>J1 cj\-iu£j3 (3-«-t^ ^-jj^^l 



Schneider 

^p Electric 



(> 5Jj_i.Li \ X Li JjJ^I i^ a^>^^^l cLjj:i_mil ^, j_t|^| ^1 .,,,^11 J> lA'G ^ 1 V jisj 




<^,»i' 



.Ji< Mi'ill |^i£, (jLa^LiU 

S—i usl_k (j^oai I jJ Masterpact* j(Compact) 

. 1 1 iOa ^uvi '>^>ii 

(jt >A^ (j'^yLa ASyJM ^IjJt ^J^ Ci^J ftJ g-1 n nil 



^b&JI 



F'l^:^! jUJ ^1 jaj'i i~i~ij Jj^l (jiiiiTi p^^"! 



Cf^ 



l_ia ££. I 



C^ 



^1 



^Vl 










J^I^I/SjiUI jisl^ 


J^l^l / SjiUI jisl^ 


SjiUI jisl^ 


CiJjS jJjS ^,A 


CiJjs ^jIjS ^,A 


CiJjs jJjS ^,A 


jljJsVI Oh" 


CiJ^s^ \T,r 


cjjsy^ \T,r 


cJjs jJjS ^,A 


^jjiil SjjIjJI jiali jj£ 


CiJ^s^ M,V 


cJjs,^ ^,A 


cJjs jJjS ^,A 


u^jVlj jljJsVl (>j 



i_jjj&« itjf I'lirt SjSIj aJdIj&I ^j in nil Jn-^'i II jj'^l iU^ J,5aj Cibjlinft : ^ Tj Jjii»JI 

.cJji ^ A = Uimp iLp.Luaj)ri l^liliu ^ 



I (} " liil—aj 



..i^l SjLiJ ^yi 4la.liil CilxlijjVI 



I 



11^ j_jia.iic_U 1 JL^^l CjLj^jj (J-«-u3 s-jjjUJl 



Schneider 

^^ Electric 



Ci^L..!^^ ^Li^^^l J () -^ II J^'i'ii Ml ^l4J J^ JJ£ SjLc ^Ijx^l ^Cil— xJU^ CiL^-il^ ^^j^ 

7Lj^j_a ^ La-£ t Cil u_^j_lil j3^I JjVI ■'^°" ^flc j^'— ^ J < " ■ ■ j-~° ^"■*' ' j ^ " ia:kJ 

jl^ Ijj . \ JT ^^1 >.^l — ^ ,1 mi^ILj J (] -^ II y^Lx_ll J^-^l Jj ^ n 2-LOJd j-C JJ_x_jJI 

dSt-l'in S=^ljJ ClI-lJ^j^ (jAjjlllI ' 'I^S dj~lMil,l iUj:k J-ll— £ Jl i»*i"il J:^^ ^ .USII ^J jAa^'.tl 

^,^J£ (^a£|j mil CiljLJLa ' 't- ° j-ulj 1,0— V j j' ^ ~ ■ ^ 'J ^ II jLs i_iJJjIi— II 1^^ 4 1^^ H ■ 

jiliaj aIj ^ ~ '"I '"'I '" II ija U^^ '^ "^^ '^ ^jll <l_^^j jl^ "■'■ ■ '^■' ^ iCi— Ij-^ ^li S 

ajli S idJj aIj aJ Ijlj . TT Q^j^—i Qr\h-\\ 1,1 J()-^ II Cil— 1^^ J^ ->~ill iU_iS jl .(_gj "iinU 

JCiKj jJtVlTN-C-S aUaJ aljjkliul O' / \,Y ib-i—ijj CiJj-S jliS "I jjt ' ■« ■•'- SjjLjLa 

(_^ji '■■ "^ ijAjjlllI i~ ^^ " " J^aa" J J ■ ~ « ~ Cilixalj—LI 'I I" I iCajUaXI CiIjaJlIj i4_uLjjj^Aa 

'j-^ II .Lil^ JS I M I X .^^ A ^LULi 

iUxAjd ^afcljit^ill CiIjlJLaj jjL^I Jj^jx jl (j^ljIiiLi 
J I f ^j ^ "ill jl u jl-S < (jAjj'G—II I \\-i% Qu3^ ^1 

Jxa^ (^Lij (jSII j(; -^ II ^j I III (^Ij i»-ill CiLi t JL- a 

.<Li dli»->'il,l SjjjjlJI iCiUkJLI 

4^1 jUI OljUJIj J,94aJI ^^ ^y. jil jji. cilj-ulUI J^ (jiaj ^^ 

cLi_asljJiJI j^j3 (Je'-^i •j'-e^' CibSiljUl ^IjJlj jjLuflyft : ^Js jt iiasljiJI Jj^lj djUiU jB 

jxi*3 iU^LoJIj 4_^GJI cLiasljUl sj^^^v^ij djiii jM-.^.j^^^l 5J,4^Vli Cll^UI 

t> C.l_ia_9lj_iJI jl (j^ i^ Mji-Ju] ^vf^ ^ti^ (^Je^-^' ^' '^'j C^l— ^1 :J3_a 

L**^ ty^) -^-^i^ -^ iPI— iJI £>^l ,l44jLi Uj CU^Ij ClSjaJLlj < (AJalJUl CljUi) 4iij_JLi 3j> jt ^^Ij3 fjJu. Juas 

,(4jjjj^I 4;i.uiJsQiil Clj jjLuail ^^1^ ^(_aj| ^ djh^ II ^ AaM-xJI j^ L^j ,i^ /j^lx J^^ J,^ J^j^AjsLuil^ 

j^ fj.lLu« hA> (^liLi ^jiJI jljsl ■ _^,^ j,^, ^ J . -.11 ^^ ^^Qj, ^,„ .M -.^ti -O^ 



.JjaJI CiLij'iiiin SjLij Q 
.jLiiJI Ja^ 5j^ jjj |-| 



,^a-v .A 



jl_S Ijl a .ii-ijli) Ml til oLiI jJaxiVI * .CiLiSsl^l CiLs-oijA aIj ^'imi I I 



JS Ml I i^l_lll ^jjjjUn |_^Jj_S ^jjjjli Cllj ClLl-SSljj 



j£ «QjjJLi &Iu Ija"* ...a IjLjj ^ &^I 
Cilj ^ *< i"l "* ,..l ,"4! A * 5 A ^ Js 

jls cTjJ "• ■■„-j"-'j"" ?>^L? ?^^ CiLuSUI jj a_isL^)fl Cil_iasl>:iJI o^ t* (tr^J 

Cllj jj^ 4— l^l jiTu I I CiLjIj t-iiAyi .X Ul'.itl ^IjjJI ^ ^Sl.-.tl SjljjJI 

Clj_asljiJI j>^j ^fda^ Jsl 4_«^ y,j,. ,«;l | cl-uSj3 ■ 

• {^^ 
4_lj^ J.< .-.(-. ,..Vfl ClV>^l j-a dlH^I ^IjJVI ■ 



I * * '■■'* S jjjJLd CiLd^^l j£ 4^hjLJJI 



n^LlllI ±ijj_^ ^1 Cil 1^ ^Ijlll (^jjj 

: CiLu^jUlj ■^^•"■ll ^ ^^1 ^Lij^j <Cil— ajiXI iJJjIXI jl-uJI Cil— ^^^^^ ^ 



k 



14^ j__^.flit_Ul Jl^jsJI CjL_i5^ (1>-*s-^ ?-i3>^' 



Schneider 

^p Electric 



u 



<G^j iC_il£.Ls Jal • ' ^-^ " n-uiji Q Jj^' 1^^ aUalll Cilj) ' ■' ^*' Ci^U^jj ^ . A. . A»~. D 

. Ciljjjlil ijj Lx.uj|j (iUaJ (^t-i< 1 y\ i-ij-aliLi ^jLJVI j^lj>^ iC—usLk ^d^l uVI i^l->j 

^ rjj "I n JO -^1,1 Ttjiijil (Ja£ J (_g j~i -> fi < JI_HI Jii Ml ^_k. ! CjJ-ujjj jJill SjLJI j^'jJ 

Ji^jj < C)l— iaslj_lll jljS Jtl—ia n Cilj diJLiJI ^jJJI (jj CiLiasljj jLu /> • • ^1 i^jJj 

"■' "''■<'' Jf j»-^ A ^ ^IjUl _l£ lJI iA~ij ijjJaJI iLuMJ jiJaJJI ^ j ""^ (_^jjJs x_iLu 

^LLuj_Luj ^u ^ J&I ^ d J^ ^ ./I 1 «l ...^ 

^ J (j^ 11.1 ^ ^jj.uu ciLi^ijUi ^ y^\ ^ojLmi ji < ~iii ciIjJj^) ciLijIXi ,■> i ^ i .^~i d 

( 3 1 "i I >i — j-ll J^JJ .(jJj-a - JJJJ CjI— tj — n -^ n 
Cil— aj-iXlj jjiaJI iLijL^^I d .<.".! ". ,..vfl Cil— aj-iXI 

■ -.la-.OI -.If jA-^ A ■« . ^ . A." Q 

.CiLSjaJLl 
CiLjI "till J CiLa uiljJll iju ijuj ^jj_^ <L-iJI fi~i ->l ■ 

4fljL.t_aj ".la-.<tl -.If jA ^ A 1^ j] ^(_^JJJJ^ ll^j) 

(wj " '''j J** '" ' '' •'''^) aUajJLi * ■'■*' 

-.1 f jA ^ A «'ii^ n (jl— S SjJ-^^^l iUL^aAl ^ • ■■'■" ■ 

jt—uu SjLiVI ic-lC' lj>jl— ^ uj^— ' 6^ ' '•> ' Cil 4 is 1,1 

d * '-'I '*H ^ * '"']"*** -"*! * *"*j"* 
«LaJIx 4 1 (ii'l &lx J^ iti 1 ' *^ J "* '■'"* (jl "** * *^j" ** (3^^^ V 

.'/.o i(-ijt jja_i LiJL£ ^.x^jj iCiLi^ljjJI ^ 
^1 I d &Uaj ^ ,".l * Sal A "*ll t^j" ^ ^ J **S" ' * *^" * J 

; Ij (^ J^ *5a ^j". ...a 

'fl •^ /j-^° '^'"' 'fl " ^A ^'./I'll ClV,^^-' . I > ^". ...I I 

1^1— HI ^^j_ll ^ -.1 . S alj ~. II J.^ a I jAa ^'.a 

< ^^JLllI p^l ijj CiLi^ljlU ibjjiJI Cilicl-iAt.lj) 

:(j\X &j ^1 A ,..a't" -.1 ^ ". jtl A -•*.! ^ '"' j^ ' * *^j" H 

itiJLc <Lil£.l_s CilJ :JljJ (>jj < (_jjljill ^Jt iCii^jj Q 

7T 1 Ml jlLI fjj^] Cll ~> Mij— a ^ aj-^ "iMrij Ml— 11,1 



I 



1 O^ ^j^rt V m Jl^_>Jl CjLj^jJ (J-«-u3 s-JjjUJl 



Schneider 

^^ Electric 



j_i£ ^^Ljj_jiJI JLsJlI (jt yt uil-tl 

^ ,*j iaj3jXI ^M, jM-<tl.l JLaJLl 

<t_»_ajj_a SjjIj ^^ Jl— HI Jj 1 Ml 

jL-u) £_ajl_xi.l 4 iJI_£. J j-^l 

Sjilj ^ji (_ft .(jii St ILjj '((J^'^ — ^-" 

Afljl < tl J.-^ a-^'. A ij--. II J .Xi A. ".A 
^ iCaliaJI (jj^ Lalx^j .(*^ja jl-u) 
<i "n I'lfi 4^J-a ^ ^Ljj4^I JL^I 

JL^aJLI ^ 4 Sliall LaLu <i_ijl Ml fi 

jjSj Jj-aVI Sj^lj (jL-S <j^— uj—ibLlkil 
^*j* '■■ / ^ *'* ^ ^ L^^ j_d &lx J^ Ml 1 
(>jjJI jjj-j >iJt XL = XC £u ^ 

(J* *J' tyJ! sjl-^VI J^3 ■is'-H^^ 
Cilj^lj (jLi '^ 'ji ^ II Cil-uisLlXI f-y^ 
Cis J ^~i -» - (3^ aJ <C_1x uXI 4^^l 

Li3lj_^lj Jlj.^1 LijL^I S^-j-^1j 

Cll a uj jl s <^l... iC •< I...MII 

J tll^"" d 1 1., il^l 1% A A ^ /i < I I ."^1 1 aa l *" I I 

.JjS t^j (j£ aUlaVI (>« Ij-lj^ 

<ii->"iMit,l 4_i^Ljj4^I iUiljJI (^jiJI jl 

jl i^jlUI iLjs (jj 5jl_t (jjSj 4U"i -til 
(jAjlj <JI — a. ^J] ^^ . CiJj— sjjiiil 
Sja L4J Sjjj-jsJI iuJj^^JiiJVI j^ljjJI 

J^ljJ is^ ""Jl (>-^ (^ '^J^LjS j j 1^"i 

CaLJ 4^ ^ &^ a 4 * * * lis ^^ * '■■ Jl 

j-<ll iUjIi a^ljJI 

< Jo^^l ^ jjj_jj| ojUl Ci^L^ lj-£. U— 1^^' 



(EMC) t^LMhriiflj^l 391^1 

<L-SjLt.aj jjl a~ll ClVI— ^ iCsl—^ ^Jx^^l Ijji ^ I « ~ ■ 
Jjjlll j'l f (^^ Ml it-il'l^ fl j1 ,_j_l^^^ 1^1^ llj 4_S j~l Ml fl 



CjIjjajJI j^l iCsL-i^Lj <iL_iasljill Ciljjjlllj ^^^LujVI 

CjI ^jilj JJj ^1 * ^1 t a\ aj^l ^tjjl ^1 

J ■ « "■ "II Lijjls (j£. '^ ^"IMI ,d . ,...UI".i Aj^ j<ll 

<Li_x-ijlaJI j-i-C'J -(^1 ■■■ ^ ■"■lall J.Li uLJ^ <Llx ijlaJI 

.(jjJI ..j3£|jxaJI .jiUiUI Jlik Ci^La.) 

CiVI -^tl j1 ^j Si ±1:^1 ^Ijls J^ aj-^^l Sn miIIj 

j1 1 J. ... .ui'.t Aj^^<ii j] J .....ui'.tti jf iL-uLi^^^^l 

^ qj^ a . * * ... "" -I Q *« A J^^ ^1 ^ 4^ijkd ■"■If J A^ A 

.I^jIjLuu ^ Jx<3jj ia.ujj ^] ^ iU^Li^^ iutilj (j^ 
:^pVLS AjjA^I CiLs!i»:ii.VI jji3 

aHu JJjJ JJ£. J .....Ul ".it I j] J-M -J (J<ll CiVL^I B 

_ iui&xJI j^l^VI <CaKl _ dj-Ju V <CiLi^ljjj Sjj^ 

Jj.^ 0^ ;^l ( 1^ " *l ■ t ^ US'* 1 Sj^Lj^ JfU 1 ^11 if ^1 ...tj 

jl_iiU Jal_^ i>«>a j1 (tr?J-4^ Jl-^-*) U j "^ "' " 
5j^ ui— ^ "^^ le-l! ^1— <^V-i (^ " ' ^'"■* " Jl ^ ^) 



t?J-* t* - 



(1 Mi-if 



J-e^ 



qOJl-^iJI OK ^^ JL^I 



J^l lA"ll IAj_uIj 3!-'^ 6^ (^^ <X Jj^^l fJA Sl{ MlU 

J^^ l£, \_i JxAj_a ^ ^ll.-'-" ,j— lil ^Ua—ll S • ^ < ■ 

pjl uTi ^j£. ' " " »" -^ ^1 '■« "JjJ ^ ^^—^^—^ 

AJl _ jmi JJJJ.U jJt _ dlj ^ji I, iiMillj .CiLJ jjjSJ^I 

pjLu-UI pl r imVI ^LJ t-LixaXI ^Lalsl iia^ 

(^1) ^Jjlj jl4^ tji AS-L-ajLU (jiaj CiLJ jjjSJiU (.j^Aitl 
^ CiLjIjkxoVI i « -i.aa. .(jijjLatI Jii ni'il jjIaJI jLiill 
»l^^ > CiQjj "I'Siyi p^jLuiii I nnl "1 i5^lj Sjjlil iHJ 
ic^l LS'^^ >Ljj-ij "1 n J'S Ml 1 ^] aL^^^I (^jL^&l JS iM 1 
.»! insll j^ 1*^1 .^." Mj Ji^^l ^ £:^j_a '•■l» ■'■! 
^LULi^ CiLJ^jj^VI p^jl-^ >.>lj 1-^ JJjjJI jlj LdKj 
JS^ ^_k. Sj-j|j_ll tJaSjjIii^ II ^lia_ll ^1 fl ^ Cijlj 
• a I ■...<>■ ^Clx-ua <L^^j_« JL^^ Sj^ ' °'~''^~'J ■ pl t Mil 

(jj J ■"■< ■ j-1^1 LAj^Ij Jst-i'in ^1 (_^1 ijj^^l ^ iCiLuiXI 
.a!^1 IfAJI jLUI iLLuu^LJUl j1 <Li^Ljj4^I CiV^ll 



LJ^^I Jii. Cilj^lUI ija J il^'ill i^^-aj 

i] ^ ■"■I ' J (]^ ■•-Ij ...) ^"'1 -- A II I jj . a 

iCijJUl iCijlxJll jjli-^ j1 (it iiMiNri^fi 

aLlaJ JJj-J .Xi£. Sjjl ^1 j-^ljjJI (>J 

tGLlljt-l ii^lj <GI ■ a alj ~. t^\ $jj_iJ| 

4sl_<^)f|j (tpLsJI jjjUl Cllj ib-SljHI 

iLlJI_£. J.... .Ul'.i Aj^ jj<ll ClL^jJll ^1 

:^^ LaS jjjUl 

liLa^^ jljj jl "^1 ■ 

,<Li£.jlll CiLujIjjJI ■ 




L 



1 ^ ^ j__^.flit_Ul Jl^jsJI Cj\-iu£j3 (3-«-t^ ^-JJ^^l 



Schneider 

^p Electric 



u 



4iUI 



iajjJI jiiaj jl_S <dllj i^j iCaL-us^l-i CalOxLI 

y\ iPUil Cilf-Uiilj .i^-^l (^jL.uia itjQt iCjijjiiJVI CildJUl •"-"■"• jiJJI iCaJLuj ^Uu.5>U 
jj£ CiLjiiUJ kjjjLiVI CiIjjjj3 jiiii jLi:ii| jjxa^ ^j] jj Ji,ljiJI jj^ iOaLS Ajlijj iusIA 

■ 3i'i-»ll CiLiUI dli ±ijj^ : A 

jj_t .jjjGt CiljJA4J jiiii Jus J jit ^.l^Jj^l ;ljjI .nn (> " -I ■-=>■ •" g-Luaj .;>ll " ■ 

(^i' '" "' " ■'=V^' f^J^ 2-* 15^' 3lj:i-^Vl clij-^ ^ JLs-JLiVI jiJii (> CiUijiVI ■ 
«-l_3^VI »iA (jl_s .( ^'i 1 nil J (; 7.1 1 .t5-l^ljJI 

( 3.'? '^ J:^'^ ts^ i^4-^^ -^ 4_ujaJ,I jjjIjJL a_j^^l 5j-^Vl CiIjLj-uj j jjjIjJI S,>4-^t ■ 

'^^1' =>-'j ^' (> *e' » =^' J^LJ^ (> iblJ-JiJI jjla UL-Jila 1^1 Cii(_^ljJiil ■ 

4^ ^i^i - ^ JnnM-M n jj»^l ^ jQii J_, , ,„ ^ , cLl_i^jUI ^yS CiilL-LO^Jll 
J.|ijjl Jj_«j ^^ '- '-> """M J-H^l .Sjilj jisls Jo^ Ciliia jl jjxaiLa CilAia 

o"^ t^i AatLuaJI jUU (di/dt) ^jL^ ^ ^jQj 4-jjjjVI cIq j:>j-^I cii^js j_aJj 

^Ldial Ij^ A iMnt-iI'l^flJj^l ClLl^ljllI jLuu <\^A^ 

'' ''*' 'J fl^" "'' ' ' ^j '" Cy ''-■ r* J— A-uAl '^•1 « •'•M I 

SI'n "il,l JjLuj^ (^a_tJI (3J_JaiJI) iQjSil l4j|^^1j 

.^(^jLuij^l J^jJI IIa j^ .xic iLuljjJI 1^1 -»'i CiJIjLa 

— J() ■% II (J^\ ml n JsLt^lj j^jUUI Cil > njj 

CiUiSjUl ^jUU JJj 

Hjj-sl 3'jJ^ 6^ l() m^-^'i Mil ^ iLiJLLJI CiU3j~> 11.1 
^^^^, jxaa^ iji iUJajjj^iJI ibJjjJI d'ii() II tjjjiu 

(EMI) ^jiMjN'itnjj4^l o^^ljlil (> iL>l2^l 

^ J (]-^ll ^ '^I'^^j cs-''— ^'''1 >^-=^f j'j-^ j' iCacl—LoJI 
OljjjLJiJI iUsLLul^j ^J^\-iX\ tji ii—ijLjj^iJI ol_jj_SjiJI 
Cil ^K dllii CuLS Ijl JL^I yt> IIa jj^J .ii il ^11 
d^Luil Cilj-iJ^ iLaJaJl ■ -^j" jUJ ''■■■^ <Sj_u^ £jjjJLa 

■ dal'.A. A 4 i^Lij-^ CiljJLA iLijJLU iCiiL^_a HajLij^ 

^_k, iJLUlI Ji III! ^_k, Cil— ajU fi S I'l^'ij Sjj s j^ I'll. 

&x^j^ Ci^U^^ J-'^J J-^ <l— iia£ ilj.:^ LjLuxll JlXlj 
CiLajU U "•! •"■S" a oPi'il Ci^Lil^j SjjUl '•'" Ci^Lil^ 



I 



1 V ^ t_>^rt V Ul JL^^l CjLj^jJ (J-«-u3 s-JjjUJl 



Schneider 

^^ Electric 




J 
K. j-iillll Jaljui 



m, 

I 



Clljl— U Jd ^ i^UI SjJ-HI Cl^l-^ LJJ UU j1 (3^J-I 

. ^ylt) (di/dt) jUUI (_^ £;li^j^ JLt J.«ta jj iLaaoi) 

CiljLi-llI j1 'fi "^ "11 J'« " "'11 s^jj j'-'-' J^^l J 

a^lj Ijj^ ^cil— AjiXI s,isLLu\^ !(] I s p<;-»"ill juj j^l 

'°°P jl ^Jj ^ (_f jJlj .CiLajlsLil CjI— iJaj ialaJl CiiLiLS ^^ 

»J»AI d .-..t l <LijLij4^I SjjUI ' °'"- 

jli .1 i^\n ^^l-J j1 J 1 iN II Cilalj^'i MiVI Li^ ^J 

-•' ■ •<j "•" ^ Ul-.itl jl J .M.j (j<ll -.vfl -^tl 

iLuLjj^^l A Jlt-ill Cll.ixXI I^JLa J^IjjJ J-S iLuLj^^l 

Lju t^j-^ JEC364 jj v\ • jMM ^11 jjj^ jl.) 

. (*^^\ Ijji J,^ ^LujIjJ 

CiljLijJI jlJT JjJ-all l_^ ^_i^j_LI j^lj-UI J n "\ t"ij 

jiUaJ ^^ JjL^sJlI CjIjLij MV J JiAll (_JjLuiia iaJjJI (> ^j^LSJI jjaJI ^^ J ()-^ll ^^ iLilaJI 

TN S ■ • 

ii>-o ^( -> iTijXI alj->"iMilj (^^ iiP-ill Ji»-i^llj ^a^.:^lj tJt^-\ II 

.(ij^^liil tlijjVI CiljA^^j 

'^ •'*' 'j fl^" CiLuSj_jJJ /Ml I »*i tl J '^t-.A.t I « 1^ I ^] . .-^ ■ 
liUiVl CiljLiitVI jliHi^ll ^ji 

4 i_uiJJLi ~.M ^Ir. I I J I A~. ~^ 1 1 jj( 1^1,1 x^^j.a — ^ 

'*'■■' "^ " ClIjA-oil 
Cllj j*'j -" '^ ■ ' ■"■" ■ iLul—uL^I Cllj— xJ,l AJ^Jd — T 

< CiIjaJiI j1 Ji mjIUI jl irn < j1 &ij^l Jin ->~ill 

. .itLuaiil JLUI JjJ^ ^ylt 
plijjVI Ciljn ■•> fi j1/ J Cil ~> "ijXI alj''> "iiril isj^ — r 
iUSLjj-^l CildaJ.1 (^ii3 t^iJI jiljjJI tji f-t^^Lail 

TN-C 



\ SaaJ,! 





C)!iU^jj 5jl_i^lj Sjjill Cj!iljLSJ tjiLS-ll Jj-aiiJI -o 

.iu^lS LjIj^ Jjj-aJUl 

^♦"ll iM ^' ■■•■J pLuLl dJjo J ■"■ -^ II "-lain ■'■ ^ 'i — *^ 
IJA \W .xliil LAjI jlaJI ■3'.<l,„l) CiljJJ o'lll iiataJV 

.iu^mi o'^ 

<L:^JJJ— a yU j "^ '^ ^ ' ^jl— ^! Ci^l^ •'l'^ "■ ■■I —V 

^Ij '-^ " 
. jSjj L« jJ^l jj^ j^ I. !•> I ia-)j-ll CiiUoj —A 
^jJiJI ibjL^I Ci%us^\ Cilj dXuiVI Cilj-iJ^ jiiaJ -^ 
.(_f jail (jjjdll (jj Aiitt Ji.lj (jjij (jt k_i:aj 



k 



1 A ^ ^j^a-^- ill Jl^jsJI CjL_i5^ (1>-*s-^ ?-i3>^' 



Schneider 

^p Electric 



SI J -II -. 1 ui . -. ^ 1 (^j— aJI jlUI jK.1) TN-C _ll jiUiJ. . r.-^'; -\ < 

J^i-^ t^ J " "■ "' "■ cr^' .^M-' is^ (^l^l—iil^ ^r,J JiAil jliil<a_uil_ui^^l 

•^ - - JJ*^ - -5"^ ^liA." ,,.! . aLajAVI ' '^ ■ tCiLajU n ^ ■"■°~ CiljJLa 

- r J J .' C)i*— i-ojjj) (rh) «LL<a_aia d_iil_Sj CiMusj-a 

J ." 6^ '*f^ .J-4^ ^ .„ J^ (^ ^^^ J>AjJI Jlj_a! 4Jaai Lili^ (N) Sj-il -. n 

■ * ~ JSl Minj J() -^ II SjLij ^JJ^ d illfi "i->l Jil^ "il 

• Jl<...t. ) 

<Liji»-i 1 cil— l11 Ci^U^j ^li^ ~. ,..! — \ £ 

,Wj (jdS-ullI jiaJI) SjLiiiVI Ciil—ili jj£ Jjl_a^ 

11. 4jiJI ^ ClIjJLJ ■>! i^~ ...I —\o 

(jVL-o^-^i ^i^ -TN-C-S s ni^'.y 4j_uAjij -\ ^ 

^ tCiLajU 1,1 iLu^ "•! ' « -■ iLijJLU 

^1 JEC364-3 ^ ^ - ■jH 6-PE J-^)J--^IJ--c^K^IJ^^ 
,^ IEC364-4 jr/r/r\r^^-iJi < ci^jUi ^i ^ (PEN ^^ 

^ n* ^o/s/isr ^^\s:^\ j.imj aiiiiai TN-S " j^L^l" ah"::"l^l ^e^" ■ 

-o-nr ^1 jt .(5,j^iT* ^) .(M J J^i jiiii) t^i J^b TN-C-S 

t^l) ^'.1. ^ (; <ii J_us_aJL. H. I . ^11 4^1-^iJI JIHI J;iJ-^ ^^) ^J:iji:>Vli CiUKil -\ Y 

.(IEC7424iusl_^l ,-,,M^ cV,j^ of 'r^ 15^' *e^*^ (*lijiJI j1 jLiJI jl »Ub 

,j^Li_a jl Ml n ^i ' ■=- " ujI ->V 13^1— SjJI ^j -oLSai ^^ t> tS^' tS^! J^-^ 

JjJ—aJU) di» LuVI Ciit-L-usj-JU ^ J ''J 1 1 .1 .jLuLJiVlj CiLj-^l— aJlj a_uj_«J,l 

iLiii_l.l iLsJalil J -IS -.1 (CiiljliJI (3 Ml j'tjil laj^l jj >lj-^VI i^ CiiLj — ua^ij 

iUsLUjl^ iLjj^iXI 4 aI .11 -.1 all (^ "J j<,mI) jI^'-i) "•■^" 'd^ 'I c: jt 'ru 

.5jLi)fi ciiuisj ibiiui ciiuii 3JaLui q^ ' a 7" cii-sjj-s ■■■! ^" --^^ ■ -\r 

. OU^^I iUiii 0>^j 141^ i:JiJ( {..u: .,^* ^.1.^ -.,..1. ajjj .i^l (^jl Mi-.n iaj^ a-iliUI 

iisLi ibl j1 jj 1 1,1 iJA Jl-A <Liji»-i 1 LiLJI Jjl_£ 
Cilajlt 1,1 '' ■'■°" Cilj-t— a j'^j* "■"■ JS^ ^ " 

1>J jl ClljJ-t,l ^j-9 dl-. "lMil,l J J OT'llj -JJ"' J' ^JJj^' 

. I(jint II tit-injXI CiI^^aII ^ iUJ^CLkVI ^L-ix^jVI J JO -^11 tJKmo :<Ua^^aJ« 



iL_j_sLuo)fl iU_laVI o^AJ (3_L U_i_Sj 4^j ",,„„ ^ ■ -.-■ -^y_ ■<ll H-I^tl J( ,n-|VI Cilfui. 
ajiaJU <LaJ-^"i mi1,I A i mi I mi VI Cil I'lS'ill ..?_,_, _ .„-,„,.■..,, 

Cil— iljN lAyi J ua 4 £.LJ_t.l 

'A tin «L^ 1 * < A A iJ^^JI 



I 



1 ^ ^ j_j-ia.dic_U 1 JL^^l CjLj^jj (J-«-u3 s-jjjUJl 



^ 



Schneider 

^^ Electric 



(4 3^1 xJI Cilj ^— >jj ^1 ^ ^>1 J>jl— '■^' ' 6^ Cil— a^jlx-LI 4 u^ Cilj— X— a J us^ (^ 



(^^^JJ^'^'X*^) " " .^j.1 aji ^ jiia ^-vi 

SjLLUI iiiLs^l cilus^il Jj>:i jLb [_^^ Aius^l 4j5La^l Ci5Lua^l : ^ jJj iCii>JI 






Sj— 9La J^ ^ ^l_S^I Ji^^l jl .4-1 j t "ill Ci^U^J-a 
CiLiljhiAMJ I ■ ■ '■■ '■ 4_S jl t U ^1— t jl Ml n J-^J-i 



^<- ■ "■ " jjL^I aUsoJI Cil— i£j_a ijui 



JJjUl jj It jjLaitl .(iajljj Ojii»-\->) 

iC-LijlaJI ojii (jU -J< ■.^■11 J ^1 ... Aj 

jj ^S^ jl^l t^ji^ jsj3 01 6^ ^, 5^L^, ^,^L^, ^5^^ 4. ,„ jNQJLaj^4^l 

^ Sji !< 4 inSl 4_b^jJLa 0J_^^l ^1 ^LLkljJI SjLui^l 

a jiSj 4_ajjJaJI ^ JL^>JI ^ l_a_Sj _^|^ _^^_^| ^^ ^^ ^_^^ ^^^ .45jL^>J| »Luaj lAII 

4J a . u j| ftj 4-^Lx^l 4.xLla >j— ^ &j I'l^^aj . -* ,^ ■ . ...»,, » ,. 

~ - ' -^ ~ '-'^ -O^y J^^ lM-jJ 4jJIx 4£Lia 

iij^ ttj lUaj a 4lm i'\n 4-ij t~i S ul J „ , . . = _ .... „...._., 

^Ijj (> ,i».l^l 4i^ ajj ^ L^ j^ OjL^I c.L.I>^VI uAi^ 6^ oLa,^l 
JL^VI Jia o^jt-UI j^j 4.1^1 ^^ ^j,^.^, ,,A*. ^ .j^ 











6i%^ 








• 






— 


— 






p 


y_jiUj 








A. 


1— 






ijji ^XLa 


/l/ 


1 MEB 




L 








i/T 1 














r ,' 






+ ^ 














(VMi^n 


^\^\ ^ J^ls 


^ 






n 




^lj«JI (> J.IS 

1 




-L^ 


Up~ 






— 




"" 










— 


jLc ,^^1 4jijj ( 


Ua 








1 


;rr,ll 



U = O .LiiLa jjiAJ jLUil Ji>.Jll (1 




t 



^ (__^.flJt_Lil Jl^J>iJ1 CJLJ_P^ j^ji^-U!2> JLJJ^^I 



Schneider 

^p Electric 



_i (oiA) jj^ f-"jaj \'\^r jf4Sji 
jisj ^juAi\ ,0 jisj f-jaJI lEC 364 

(_gjjj I All (j_« (jj^ J— s i<Q-i t—a 

J . ,,.'.11 ij ij* , ^ "■ ^ n SjLui_j_uj| 

^l_l£. ^J <4_lJL^I Cll— fcJjIM fill 

jL /e-i^J-l <^Lsj j-^VI Cil— ajlxJil 
CiLlUsIu ,_^ ,_^l jl^l jl i"i->l juj 



■ -^j" ■ Sjjj lAII JJ£ 'fl * ' '"j" O^^-* ^ p^J ^^J^l 
a^ ^ 1 n ■^ .(_;j_^VI jlj^^VI (^ ■'a— iljJ Cil ^ i in t"i 
Ci^t-La^dj ' () '■ ■ ■ La^ iauilj-lu (-•'<■ '"") -.IS. ,v,«~.ll 
^ Cili^Cl^VI 4— JUI^I J ■ IS" ' (^' '« ~A iLLuilj iajj 
iU^Lk I ° ■ •^~ J^l J ■"■«"■ \ a^j iCijjlaJI -.IS. ,^..-.11 

Y jiSj ii ajjiaJI ^^ .J_«_aJLj ii ul iJI ^pi JlI ^^i 

"■1° °'' x^jjj d . J « ,^ll jlj^ ,jIa ".-vtl L.^|jjj^j 

jj-sjU yin "i->l jj_sVI LaA (>jajj_laJI (jl VI -^J.'^i"'!! 
'^ ■"■S" Cilj— x-L ' ' ^*' J— '^ J -s "■ ■■ "" ju^L^ r}-" 

. CiL«jlxJ,l 















r^ 




► i 








1 r 


PE 




■ i 


' n 


4^- 

^ITE 




1 L 


ITE 


L 



PE 
ITE 



KJ-^**^-^ 



113 



D 



^_j^aJi t^jiiii 



C,^ iLusj^ iLSUj Ci)Uaj4 : ^ *^ J H'j ^J^^' 



















> 1 








S,LiVI oM-ili 
1 ' ' -^ 


PE 




' 1 


'~\ 


4^- 


1 - 


1 L 


ITE 


L 



Jjj_jii^_jj 



1:3 



J 



^_j^aJi t^jiiii 



(^ ^1 luljj 3;iiidG :^ V J jJlj J&iiJI 



I 



T 1 ^ t_>^rt V Ul JL^^l CjLj^jJ (J-«-u3 S-jjjUJl 



Schneider 

^^ Electric 



^^y^^ JjMJi 


>-Ji' 


^^1 


vi.>^VI 


<L 


^A 






\ n) i jjL-uJ 


j\^ A)ir^jL^-i 




lEC 801-2 


.^^iuij^ ^ jC 


Mjijl^ 


(Cjji 








( JHfLjji \ - \ 


■^l' If ur - -^ 




lEC eoi-3 


J, Jl !.-..t 


(>V^> 








t :^ii«Jl 


f (^Ji^tJ 




IEC60 


ij Jp^-.-JJ. IT 








IEC60.2 


'j^* i-^3 -ijt* 




^J* J^ 1 1 


Ufl.1- 


iJua 2^ 






cjjj j;^ v,o 


U 1 + 1 


iNi^jSJI 






^j* jg. y,e 


^11^ 


ui>^i i>;ijj 






oijijyso 


1^ i 4 i 






Hjj If i I 


TJ-LjI a k 


y.fs 


WC 


^L-J Jji ^li^j- 






i^jj^ 


{AjCr-i\ <.ll^ 


f-'Jid Jilc- 4^ 



'^^ ^Lt jA^ Diesel 
LV - ■ generator 



OLjSjUI jI^ ^IjUI CiLj"iiiift : ^ A J aSj JjoaJI 



ji^^"* in J^ 



o 



T^ 



j_)jj jj_jj 



id 



Cil I'l^'i Sj^l) <Lujl Mi^ II Cilj^m ibjJLi ^ Li^l jl 

4_a^l_s CiL^I— x-t,l <j_alll J • -^ ■■"• CiVT <Cil— ajlx-LI 



e 



UPS 



1-1 fi~i ,_^l CilJjJIUI ij—a Jl^ J^ I'l n (3— A (^' 



4^1 



r~i 









.^LXLOAJ Jl 

^ ■■■<'■ "J °^ dl^Miljj "4 lILxJI ajj-^^l" ^ -S ^" jUJ 

j^ij r j-^ (3^j^ 6^ - ^>ji-x-'i ^jj^i ^ - 'I "iijt'i 

(jl fl rA J)^JJJ .4 ■ ■■ '''j'* j^l— * " ^jj— ^' ^'-^^.^ 

Jj-iJ— dj-> n 4£,jj^^_a (3->^ (j£' 4-ijt~ill tLijIjn "mil 
i^i. e-\-Li%i LJl n lA dlljj ^l—lLi J'j ^'i ^1"' ° "J 
dLlii jl_£ Ijl) SjJ-a^ j—ii. Sj-Iii SjJ-HI <Lijljfi "mil 
SJL^ ^ Cil— cLuj SjjU j1 ^j^^I jlj-A »JX i_>ol ••> imI 



JLk^ "AaIIx aj^^" (_$j ^ I'l fi alj-^"mil 
Sj «_l,l jSljj_U (Cil_iljlsLji»VI (> 

ClIj ClIj— X— LI 4jj_X_J_l I in 1 '-^ -^ 



6 



>.'i\ Jia <4_iJL-xJI ^ • ■■I ■■ ^ " 
nJI ... j~j-"'<ll ■ JSU~.tl 



L 



T T ^ j__^.flit_Ul Jl^jsJI CjL_i5^ (1>-*s-^ ?-i3>^' 



Sjd2lb2LiaiI112LdaUi».Vl gJ^lj tSjSjiaii GU JL».j2L«^LiJl CilijSj2 -T 



Schneider 

^p Electric 



f-L-Sy^i aHu-I <C_i^I^ ia£.lj_us ■ 

t t-lt rnlLl JdJLJ ^jJI 
jiliaj »Jd Sjl— C^ oLi—a "•! ^ ■Ana g 

aj^'M ^C-aLxJI ^£.1^1 ;3£ ^L-usij 
.(..CjIjIMIj Js^j^Ij g^i*i)fl CjIj^ 



«^QJI ^Ix J *S" '■■" Cal 'u'ln ■ 
<<LiJLc ^ ■•.<... CiljL&£. g 

jo in"l J^L-ujJ ^1 f (_gj ~l ~»'i j1 I 1^ 1 ajjij '(&" 



juviouiijj \/r 






JUlaUla.VI Oj^l ^OAli c^jl^laJI ^Ua Y/r 



jd_S iS^(_^jlji3 iC_«J ^ X_lLla Sj— £ 

Sjj^ x_iL1a£ ij^i' •^""■1 LAjI j^^l 

*^'*^ J^ j J < * jl Js vuu 4 *t^l «"^ I 

iLsLS j|j_al »^ |^i£. fjjiij I -»("i 

tjijJi^l p-IjVI tyJ-t Uj:».1 ^ji JiiJI 
.(5ji.VI J-jLlaU (^tjiMI 



&x^LkJI Cil— JLlaJI £jLa^^ Cilajlt 1,1 "•' ■'■°~ CiLi-i^jJ 
-^ •'■(}H JI_a£.VI < ^i >^J-l1I Ci^L^LxJ,! <CiLu_aLJiJLi 

<(...Cljlj)fl ■ 

jl^Li "ibjJi—jJI" '^'j'j^' "') <i-ifcl"ii'*ill Cil lioxJI 

»ULj CiLi^ULlI 'i ■'' «" "-'-^ ■--> " ,-.l .Ia« II jIjA ~. ,..vf 
^C—iLaJ --It^-^ A i^jj_ll ^l_!lj| <SjJ_^l Cilia^— a ^ 

<(...»UXI ■ 
7ZJj-Sl1 t J_lj_J_jJI "■! "■"■ ^) iC—ulj—xJI Cll— tl'linll 

< (... (j Alll l ■ 

<<Ll^I^^I CiLlUaJI ei^ ■ 
<...jiJLll J 1-^ iin CiLJJ^La <jlj-ilaJI '^Ijj7> *> J J^'^ B 

.t^jiioxJI JLaJLl 



tjSlj-t ^^! Lj— is <bjt "ill (jlja_s i^J^ (jt 



I 



T 1 ^ t_>^rt V U 1 -M^ ' *^ ^rf^J-^ (J-*-^ fTl3>^ ' 



^1 ai^t aji2j oUaL^M -r 



Schneider 

^^ Electric 





(<^) Jj:?** oU>« ^,9*^3 iJ-^) ^^J* ^^J^ dij^ :3uJabua,'i\ ijM\ ^Qi. iil«1 : Y • j J&iiJI 



i.%^1 CiUiSjjj £21^011 CillusljXI 

^^axj ,_5^i— II Cil— 3LJJ iti "i II ^j) "i ^'i 

«_iLl&j 3 ' * " ' "" ° l43l_clj^ ^.i^l^l 
rCiLjjSjUl anj iLiSLjj^iJI Sj^l 

<£JI aJI - •"■ ^ -e.! US-.Vfl SjJi— S ■ 

:^jls J ■"■«" iLuVI CiIjLlL^VI 

.g^Uaail V □ 

< aj^lj iLuQ ija Ja\ ^Ua^l q 

.iUJLj > o (jj Jsl ^UaaJI □ 

j^ ^j_lMI (PliJI Ji«_a_i_uiVI ■ 

<Gl_s aLc J^Aj :^I_u_^VI Sj^I 

iCsLS Jl^<~ "■'^f jiJiUI CjS^I jJiLu 

^y^j>.%i jijiui cis^i jmi jj; Ml 

: (iC_al_xJI J' -S "• ■■' CiT Mi'in ^) 
^ ■ie-'>^^ >'' *> ^ i^ ^Ij <i-C.l Ml 

r"\ teiaj ^liJi j^ t". MiVi (jjsj 



Jl^\ J ,..j,..~^tl jLljJI ^Ua^l CiljJ^ fj£, jJaJJI LJjit*! 1 
J ,..j,..^tl ^^ -.If I US ".vfi ^^ ^Ij^ ajii(-is CuLS jJj 
%^ J:klj "ill <Li_sLS j—jlsLj jlj-J ij-^ A-iAj ^ijj ^^1 

Cilj^ 4 ^^ '* (jLi (1^1 uj LJ vujI I a^ a ^'* * * ^ Cilj-^Ld 

"•^' "^ " dU3 ^ iLijjjj^ J ■"■ « "■ jI_lUI <LijIj_u_ujI 




l£.f 3 1^ -> ~i I ,_^l lL^VI SjJ-^I |« I'l fi A^ aj''> "iMi'ij 



13^*-^^ k. 



-^ ii .^ ".svfi ^1 1 ;. -. ,,.vfi : .iu-.>. »|_sjii 
riUJlUI oLuaJI 
:<LLuJ ij^jj V ii-ijjLllI ^UaiJI ■ 
. CiLajU U ^ ■"■S~ ivJaJ ^ D 
Cilj JI—o^VI l>X-C .gjn "iMiliI iL^I_xJ,l Cil lU f ^ n 
V^ l_£.lia^| Jfi->Ti j1 (3^J-i i^lj ^l-x-ll jj i«^^ll 

. Sj-^lj iLuLj 
CiLajU U ^ ■"■°~ ivlaj ^ CiLJI-uJI Jai^ ^j^ ' 

< (3^lij \ - 

• jLu ClLl— iSjJ ^ Li^jA J I'lT I ^IjJI J^t^ "iMlVI ■ 

CiLijI it-i'i^yi iu^ LS^J ,d .U( .~.^vfl Sj^Li ibjiLUI 
^jJMI ^jijVI J-^l f-ljj U jtlj -=> "iMiVLi a ^U "il,l 

. (ia^) jI^VI ^^LuJ 



L 



14^ j__^.flit_Ul Jl^jsJI Cj\-iu£j3 (3-«-t^ ^-JJ^^l 



Schneider 

^p Electric 



u 







i .Qn'.H 




ij*s-*iiM* 


tUi lj,Jl3 >J^i^ 


l^^Uj; tii^ |fS»J i j^J 






£1M&U 


fTiJ^lb 








il/lfLid 










CJJ^^ 


rA/i.B jfHn «^^> 


3«JliiM jLnt] .^JIU - 


i.-Ajjjh jj^ - 


^aujijp^vi ^\ji 


.\^(S^^ 


ijM>6iuJ 


^jjj ^ LJU'I - 






i^- 


Jd'^ll LJ:...iU - 


^:iLiiJ o4i ijU - 


iJ^^jijJJl X- ^^ 


•WS- 


^^^^j-t-SLX.- 


rr^^ 




Wj1j«i1" 




«J^ fin tji - 




Mj-h- 


. 


£lL7l 




f>) lUD cJ*J - 








Ct^j* i>3^ jj-s 














ij^ 


■ 


■ 


j^ 


^aiUtfl.J^ 


a 




sjbJj^ :i 


i+^C-**"^ 


0). 




iiJB ^4?a 




<!)■ 




Ak^ ^«£ 






m- 


^pl w 


bJij i^^itt JsJi 


■ ■ 




i^JjT. 


jslii^^jiUJ 


■ ■ 


■ 


iJa^^j U-Li 


tfUc^^ajj 


Ui^^^ 


iil]j J^ 14 ^J Ltiit 










Jjlii 




^> a,aj*^j 


^UdC^ ^ ij^ 


Llflf J f l/-l» f>« 


;i^jui 4«3ji 






J-3JI J-i3j f^ j( 


^^ LJ'J iU^ AjM 






^J* 


fJ*J^ 







^lAJ a^UI jin^l ^hSIl ^ 


jLu c 


IjI of 




^^ 


Sjilj 


(1, 4iij ,ih^ii ji_i3 


SjildJ 


<^ 


I -, -w 


^ i^^^-a iC^^l-xJI 


ojfj 


S. ,.. 


I .411 


■ .JlMllj^ll 


Ciliu: 


1^1 


jAaj 



4-ijlin"i4VI LijjJall iljlo (>) 

f^ n StUi M'^yi Sjj-ftlb Jbji "ill ^l^ ^IjJl jlj "i^l ^u^J;< Ji*^ -^^ >9 Jj'^l 

. l^j ^^,0^1 iLt j«^l pUaSJI Ciljlsj i^f^'^' '^l.'H^''t 



I 



T ^ ^ t_>^rt V Ul JL^^l CjLj^jJ (J-«-u3 S-jjjUJl 



Schneider 

^^ Electric 



JJ:?'^ -^ ^i-* ^-^ =^i t* 1 3'" "^^ 

J^LA J « US'. A J— !£ <Lij_kj Cit-ijUsuiJI 



(jdjJI (^1 <Laj_sljlj ^ iin ~i iL^mi Sjjj— xJI Jjl^ II jl 
i^jjIJJI I^JiLaiiulj ijn -^ II iCfjLsJl j^LJUI j1 Lf j3^' 

Lisjj jjj d'li tn SjJ_S J^:^l <LijJl_j ^_k. SjjiJI (^1 
*Jt Las .(JLUI J 11 Ml jJt JjSjJI CiLJIJ^ f-Ja SjLtl) 
liLuVI jJ^VI jLjJtl (_f jJjjAJI (jj 
• ^Ij^ iu^Lkj :Cil-i-i£j-UI (3^ iu^jjiXI "•! ' ..S". II g 
x_iLlXI jU " ' ^ "■ ■■*' * ■'■*' ' "■■ ^ J ,J.>< .y< A.ti 

. (^ ^ *'^" '■■*! 

! djljn<;"ill ciIjaJ,I ■ 

J *% ,M "II ClIjLujjl ' * '-'^ ;^l -^ *1 « * "."II tll3lj.j I^IIJI I 

X .aIU mi n^ljJJI :■.■■ ^ jf ijULJ'-'^' Lh- ' ^J— ^1 

<^l ... <4.ilaJ,l 

Jal u^j^ j_s i^^lj ,J .•. ■"■ jj II £jL.>xdJI -.1 .iU".A g 

dJj JjJL d it-ln-l "tU Cllj'l Sll JU^ ^11 JJ->-^ (jd 

.JaaJI 



ijSjh i.u^ ^ cJ^^ 


— e)-e^ 




-rw^jjtv^j— 


-*|i|i|- 




^ ■"■■i'tl ^^pH ^^ 


■ 






■ 


n 


u>^ ji^ ^yi 




■ 








UiJj^jS 






■ 








^^ t^:^ ^L^'^'' kijjj 


a 






. 


. 


>- 




■ 


p 


■ 






L^lffSjil] ^^ 


,U^^jl ijjdLJJ Jj^jlj iisli^ i4diJjs*Vl ^Lijii} jJli ^j. 










t 



Y *i ^ (_>^fl V 'U jl4:>iJ1 Cj\-iu£j3 (3-«-t^ ^-jj^^l 



Schneider 

^p Electric 



u- 



{i}ij»:iSi_i Ui.}! ij(^ ,js^\ 44^j ^L\j0^ 


^^astj ^^ ^> c^^u. 


^ ^W)i Uib 










^i^laB J ^JfU^ ^4jiu 


,^j^ J^j^^ J_;^ ^j^m^l^ 






-J^ 


















-.>^ 


1 J j^^aS jj^l^l 




^j^ila J«^ LiA U* -Idi 








J^^ 




^jat 1 . jl ^ 


iali. 1 ... 1 










C^^l Q^ Ujk K M 


T »< ^iV 




iLAS. 1 J1 1 X 

m 


(^ 


.^^Ji ^ j ^^5^3%, 










(iJiJiWVI 



.LU L.5Luol ^Vl . ilt-i"ij jl Jjs (r) 

• V jil Jf JA-^ aII 



Sjja_a JJJ^& fu^jj (jAa^klLI J •> 1 1 

J I IS "i jU iSn -> <»^ljJI J— '•fii 9 j'— " 

iiaja ^msV Jjxa^l ^ <LtJ.aj jLlUI 
ajfj jLiill JjJ^ p-ljt (YV-T ^ J^-^) 



Jiii ^^ l-jJit 



J-ef 



jOJI 



ju 2-^lj_ill 



. (a)iaiai^ 



I 



T V ^ t_>^rt V U 1 J^4->«J 1 *^ W:*^J-^ L>-*-^ ?-^^ ' 



Schneider 

^^ Electric 



d'inl.1 ji-lM ir\\ II ^j£. j^'\ i^l jjrnfl 

j_j_c Jl -.!iU J "i ->t,l Jm 411 j1 

LluVI 



JULaJLI jj^l CiiU^oa^ 0/r 



|« I'l fi alj^'iMil d'lH n CiLaj^jJ |_^ (_$jJjjAJI ^ Oj^ 



iLljI—xJI <Ul_xJI <UJ_^I qC Js_ 



SjjULi 



(JjeJ '^ 



d ,Aa ^'.A J "'jll iiLxJI X_1JJ_1JI 

t^L-ulj Jj^:^ £_:^^ ttt-iiiiljj 'J ^ " 

1 lU .U^~ L^J^^ Y^ J J^ Ml II TLJ^JJ 

r 



3t-iiiil^ Sjlx jlj->) ^'^ "* jJjj jj-SjUJ 
• tr""^ i»i^ Lijiiaa ui^J 



J^jJI J^ 







JjJ_^» HI c-lj a.^ ojJMI Ci-S^l J_ 



J JJ:?J ■iJ>« 





i 


i. 


Ajjiisj 


^^ ^^^ 



I Y H < . .T. 



-Tf- 



5 



i' V 



^iitji^ 






\ 



4jli_3 cjIjjlo (5JJJ 







. olj4^ (I>>^J^ i^^ 'ClI^ljJI 



jl lUI jljjjj I i^Jj_a jA4'^"ifi jl— u 

Jo ^ II jJ^I ajl— a_i ^~i -» I I -^ ijjj 

iLijIt-iill J ■ a ~ .."j iLLal_S Ojj m 1 
.L^-Lk. 1^°'^ " Jjt tl ^.AaA.'.« ^'-^ ■" 

. iLuLj \ o— \ • ^LlUaJI osi^ jjt"iMi"ij 
1 1 -^ ijjj LAjI (^iii«;< II A>-^l lI^jIj 
j^ljj ^J_£. p'S-»'i Sj j ^1 d Niiil^ 

ts^ CJ'j^'i *J:?^' SjjLaJI CiljUUI 
JJj-^l is^ Ci'j-*-" '^'^-=^J JJj-^l 

" <' ^ jiliaj ^ ,^_j|jj| jj.^all J^ ."■". 
^e-xoAJ Jl d >a.^JJ ^ vLoJI ■* «t;\" 



f^ JjJs f.^ t5^J J^^^' fi^ '■j^ (^ -^-^J^ j'f^ 
^ ibjUajJI A^^l 7 Jj-A J^ jn~iMil,l jl Ti II SjJ^ iJA 
j' ■ "■" ^ ^l__iJI J ■ J ^ '■ iuj .J^L^I j^ "■" iUL_^ 
.Jn-> II J^ljUl fja JLk JJjla jLu Sj^ ^1 jo'iiiiU 
g^ I'l ^1 ^jlx ^J'^ jJj— A g^ I'ln (3^ Jjj;^ itajS^ Si£. 
Jj^l jl^ Ijl Sj^{^\ 3^\ fja jj^ ^^ Hi<if 0jjS jJ^ 
('I '■'■° " ^1 •< •■■■'• 'j ■■ < J-l^l (3^ <QjjJlj ""■ "■■ ^jJI 
jj fi f ^_k. A^l^l jl lAII jjI t II jij— x-ll I i"i7»'i I 1-^ I 
JIn ^^ i^^^l '^ J-^ ±iJ -> ij .Cil— Jjl— lllj Jj^l 

jj|_xJI a J < II '^ ^ • "'''J '''' ^' °"' OjJ i»*i 1 iC^—iiaXI 

I °l ■--> " Cul— ill Ja:^I AJ-C'J JJ a_xJJ Ljj ij-IXI 



J ml I ujjj^l AJ-^I ^ pS-t "ill jUJ < ^IjiaJI ojji 



U. 



=_U1 Jl^J>J1 CJLJ_P^ j^ji^-U!2> JLJJ^^I 



Schneider 

^p Electric 



^ - ^^^...i_^i j»j_a_aj 3i_LA! ji ^^ ^ee-^j^i iJi-^i ^•^^j^->^^'i t^t) ^.n^tii 

Je>^-^' j-LJiii t^jj_iJI Jl_a_s)fl -^^, ^,-.,^, j^ ^LuUI *ls i^lla (> ^Vi (j^t 
.a^iiUI jlj.oiu.1 uL*^^ c?fH^)f" . (ups) .^UnaiVI ^^ Sj^l 



L) 



I 



T ^ ^ t_>^rt V U 1 -M^ ' *^ Wif^j-^ L>-*-^ ?-i3>^ ' 



J 



Schneider 

^^ Electric 



J^j_a :(V) ijA Sj Ji^j — a ■ 

^ iLiLsjJI j_uljj j-~« 'I ■'i'-^ "■'■■■ 

: l(;iA< 11 iUlLUI »I>^VI 
, aajMiSl.! iLLo^l p-l>a.VI D 

< (^ Ml I'ljJI jAjj'QJI ki^ D 

'■I ^ ^ j1 '■'■^1 ' iL^jJJll <Uailll D 
■ ,_y£l'ih.nl 

J^i — « *j — ?■ "(^^j Jj>i — ?J' 

Oj Ji>* i 1 (jjij - J^^ liliX^.^ u^jJLa 
\f-j^ JS Ml 1 Vj (J^j'lJ -i^-^ - *^l-t 
JLla . (i) iiSLj^iJI CiljjSjiJI (> 

JSl_iA j1 (jljj — aJI jl Cil J lAjVI D 

ji Mil^l JLa£.]j <L-iJjaJ,I J imiIjJlI Q 
Cil— 1 1-Sj "ill )JA '^j-^ '-*-"' '-') 



j1 jLJUi ji oi J oil (a__iiijj_jiji 

. ^—11 < iajt irStl »lj-4JI j1 iCjijUl 
.I4J iajiUI <LJJaJ,I Jl_jilj 

iLil_sj JxAj-A :(o) Jsjj J^A^^—a I 

(Jjl_».Jia) ^jl Ml "1 fi Uajj j-Sjj 
.j^l 

:CV)^,i-_j5^l jiujLJUl J> I 

LijtJI 
J ' '^J ' ' J''' ^ *' ■ ■ -^ °" j1 
dJJ 1^ s Lu 4—1 sljJI Ci'il' i^jJll 

' J^ " <Lijl it\\n iajljjJI Ci^L-LAjd 
jl _ ^ ^il^jJI (jAjji_jJI C)iU« jj J 



^-fcl'imll ^ 0jl_£ iC_iJLJLJI -.1 ^lu.^tl . ■ A. -. ..,-. 

. n J js^i 

iLuLlj^^l J l-.^j'll JJ^J <L_1.ujLuj1 Sj J I »-i 1 J ■ '■>"" 

.(1-1 J JiAJl jK.1) o^jVIj 

J 7>ll (jjSj (^1 iC_L^^I o-ojVI *-li-S : (i^jVI ■ 

l-l_^^tNi.-<l r.j... ^A iUa^ ^f jJif. I j .a ^|_i^^^| 

.jiuaS 
jAjj'G ^Uasl luiLfj-^ ■^'^''' ■"* (jAijU i_iUaS1 ■ 
S^\ ^J-> V ''• • ^ ' >^Tj LjiaS iju J i\ MiU JJ£. &£ 

j^ 1^ Loiij^l J?^ <i_asdJ 2^>UI jl-uil (y-^VI 

.(ti;>VI) >Vl 
^jJas J- ■- >j" 4_ajli_a :jiujt_jJI ^.ttaS iC_ajU_« ■ 

•(J^jVLj (j-ajj'Qil 
Lijls Jajjj 4jI_Sj J^i^ -(Y) (J^jt^l J^AJi* ■ 
^yiijl I ih^i CiLi-iSjjJI J^V ("I) (3 Mii'ijJI (jAjjIjJI 
TN). aJaJ Jia) Lf>^' O^J^ SAjjlu^ J' ( ^ ) 




fi Tit-i^i Jj_usjJLJI J n Tj t ^i^i n (_f I ^yS 
(iajjJI) dj "1 Ml 1 ,1 Jj_LOj^lj (j-ajj'G 
p.|J^VI JSj ty^ifaU iLudiil f-I^VI JiJ 
-J ■"■I • jj'^" CjIja— ail Ja J "■<*,) iUi« ail 
l>? SjjJaik iUlx Jj^ jj^ jla ^ylt 
Jj m^l J)^j-i (jG_uj_x_a (jt'ih^'i ^1 




k 



^ (__^.flJt_Ul Jl^J>J1 CJLJ_P^ j^Ji-u3 JLJJ^^I 



Schneider 

^p Electric 










2M 


4-i«;nl|]>^T 


/ 



iJ 



Cyt lLt_y^ Jll^ :Ytj J&AJI 
O^a^ (V) a-Sj.^a.^1 iiua^l 



J()-^ II ^ ki^CLkl liiJJ:^ A.^ jl nrA ^ eij^l jj^j 
^ji CiL-JJ-Sjiil J^Ij <i J ->jLaJI <lLo^I >lj-^VI (>J 
^nJI ..jLxJI LjjjLJl J^— a) ,_j^jLk Jx^j^ Jj^j iUL^ 
^jL^ Jlk ^jj.^ ^ - • "■'■ ' j^ " (jA.t-1 <i_ii '•■ ' ^ ■ 
^isl—SJ^ iUa^ ^j-^1 >^^ -Is^^l ''■ ' ^ ■ j1 ■ -^ ■ •ic-'^l 
(jAjjI—llI lJj hi Jj.^^ ^1j ^'iil,l J^J a )JA d'lSfin 

iCS—lcVI |,;-'^J^ -.M . ,^j". II . .lU".". <L_uLj ** • -^ ' '■ ^ 

.CiiljliJI ^jSMi iCasljj CiVLi^aiVI CiibliJ iLiidaJ,l 
Jfl'%11 Jbjl I 111 ft Jtilift<l CiVoi^jj 

LajJ£. J:^lj CiSj ^ l^-^l Jj^^^ll L)^^-> i^^l AfljiM'Sl.l 
UjJ£. (_$1 d^ilt-ifi j^ iblijU J^ -^ .^11 kijjlaJI jj^ 

HajiAa ^J^ ^U^Uj Ca'iL^^ dl-iiril^ Jj-LajUl i^j^^ 
. j^jVI /e-ll L^^^-uu ^flL^ itr^ II CiljLill <Crn4-^'in 



I 



11^ j_j-ia.dic_U 1 JL^^l CjLj^jj (J-«-u3 s-jjjUJl 



Schneider 

^^ Electric 



iLa^ <k>^ jf*^ *^jL* ^^j^ 


4i^jji, iid.>» f.l>Si jiJ Suji- fIj±J 


^#1^ 




.•^f fL*a ,J S .^il.-^ ^^^^ -\ 


JjUH (lliJI— ]i t^J^-'^ 




(RC) ^aLba ^Am ja. J ^^iJiu ■ 


Jt*ij^B 


j^jiS j- Jii. j£ji n 


Lfl*»-.j t^-^ ijj^ -Jj^^- lUS ■ 


;ij^ ijL.^ n 


.j^1di< j^ j1 nLu 1 ^j-E^LkdjIb 


y(IU, ^»L«U 1JU>J ^lj!l D 




Jrt*3» 


-(c-^ 


^Vl c^Ua ■ 




iA->ll ^ Jji^^j '^^^^J □ 


<fa-" L^ * J^ * 




* J4*^^ -r 


i .ljf4 j^iu D 


4lj_)ull D j^Vt 1^ Ujuid ^^i^u pL JsiJ ■ 




1^ 


, j^A^ ^^jiJnrt -V^ >^ 


l^^j^jja ^H-^ii-i 


MjjtiH J3U tP^ hiUii ,^Ji- Y 


jjaj ij jUJ i^Ji^ ii^i.^ cjii=j^ n 


(^j^j [ j4-^>* ' ^yii" Mw''j^ ■ 


,(^ .,JJl£!l fOL. < JASJI JJ^) 


I ^ i (>i-iill fJiJj PhUil ji jUJS 


3.;*.^ [.1<-^ ^ 


^Lf' J''^') ^^-°^ ^^'^ <A:^ ilAi^ m 




(*^^lJ *pJ#-J .CJW>J] 


jU.j^^ 




s^Tij^ .iJjimJl i.^.i:i^ n 


4.m)| S jjJ^a^l^^J] t illUlJ^ 




- *ii-^ ij^ jj ■ 




iLfl^ Pljali jiii V <ijS^ flj>i 


a^^s^ iua_^ t'i>[£ >iu V i-jji^ Ri>j 


^ii J 










1. iJjJMj. j] J* ij* jjjJ jj H 




■iJjil ^J* ►J'^ J i-riiiJI (> LjJiji ■ 


* Ali^ /JM fjiji^ ■ 




4;j* ^inij ,JJ!I CLiijJl J J'U1.J] ■ 


^^lij#iS Jipli^ ^J-*-* ^^ 


* J*^ J! J^ 






Sj4*^i -r 




Kltjp^ 1 J>* ^ *^^ J j**'^1 J^ ■ 




. i^Jj^ LJ^UU F-ji ;>i jkiH 






J^ Jjxa^j JLxiJI iajjJI J Tn 1 
(j^jj ^^1 S i'ij^l.1 Cil "ii i"i "ill 

i_aj uiiil ii_L<s^l *I3 ^Vl 

Cilj 1 1.1 J ^L-i^Lj^^4^_1I a^^-^SU 

' ■--> iUI_xiJI <Lil_sjU Lijjj—i^ 

^^^^_ .iLi^Li^^^l CiUjj^l 




^n 



1 T ^ ^j^a-^- ill Jl^jsJI CjL_i5^ (1>-*s-^ ?-i3>^' 



Schneider 

^p Electric 



uiiiitS So&^i (j^ jtiii oihti^fl '^y^ ^ I ^ 



"'' ' '^j~' ' ^ i>*iLaJI '^'J'" ^*' iUxA^I s^l^^VI (j-^j^ 
^ iLil—S^Li ^ '^' ^ I' <L_ijjj_iAJI CiIpIj-^^VI "^"^ ' 



a^\ Jal'^tl jjAjjIjJI CiUaia:kj JJ;^ 



J_j ^1 jjI ^_A <Ua_aj (jAjjIj 4 ^j^ 

J a -^11 /^Lx_ll j() -^ II Jj-^U, jALAlXI 

S\ mjJ^I »IJ ^Vl (j^y^J (j^i-^ "> 'il.l 

jjja-i j-^aA.".ti ij--. II ~.i ■ ■<j~- 1 4ijiM<;U 
<bjjj lAII CiUI^^VI 3.7^' ''^ jl Ti ->l 



< 



og 



TT. 



U^jVI-> Sj^Lu iLijiLUI * ''-^ jJ£ Sjj^lj <Ua^ Jj.Ajj 

LI (.5-^jl ■ 't''^' ''-'^jLaJlj tLfljiti'Sl.l sil^^VI J^ L^^J^ • 

'1^511 Ijjj jj< ■ (jl (jiaj "'' " *j "' " liJt J° "■ '■■ ^ 
-^ -'•* *^ * ^1 (3^-Aj • * ***** ' **^S (j£ JS" '-'^ J i£ a) ^*S"* '■■^ 

:tt j JSjSJI ^ 

.ibIijJI 



da A ,7.<A d lirt ftj ^l\^l Jjl^k^ 

'(} -^ CiLiU, ^ A-^Ml iUaiJ A-aLc ^ a.^.* 



u 



TNCiUaJaa^ 

jj£. .(d^L^I) TT Nh-> fill jjj I fi <, K^\ (j^jjj 

S a I". J^ 1 1 jjr^ll ^^^_Li I ^ * a nj^Jj ' *l ^*l Jj^Jjj 

: TN CiUaJaia 






tr^jl 



ti^jl 



OS 



. L3 
-PEN 



TN-C. 



:YVj J&AJI 



TN-CJaiM- 

jLuuj |_j^l_sj JxAj^ LA—il jjL^I Jj.^^ a 1^ ~. ,.. . 
^f PEN " i^L-s^l " JjI-^'J ts-^jVI) Ji^ J^ <L_iJI 

YjLs\ • ^ J^ j^UI Ci^L-loj oil t-it-i^tl Ij () I p^o all 

. ajjalil S^^VIj 

iLljLui_la iULx_S iCj_u (jil 1 miIjTN-C i^*^^ ^ * 1*^"* * 
(jAjjIUI ^Uasl iju S^frLiXI A^ CiLu^jUl J:^lj J()-^ II 



-PE ^ •(>-'^-^ 



TN-S. Isla^:YAj Jiiil 



TN-S hh^o 

jjLaJ^I J_Lojjj (^l_S^I Ji^jAI (jjSj 
Jj|j_S J^JJ t\\ -» (j^jVI Ciaj (jjSjJll JjlSJI iL-aJaJt 
''a .^ . 1^ 1^ ^La^l J_i^jJ[,| jj^ (j^LxA^Ll ■< aU A 

ijdxAjd aIi ^". ,..i J .". « . .jj^L^^I LiMc ^ 4_alx 
^IJ^! (diL^l o)(N) j^L^.j(PE) ^l_sj (^jt 

J"' ^"*ll Xi^S * (jC I j«UaA d->( IMP J^ ,_^l ^Ijjll 



i^l^ll (diL_u,1 o) TN-S jiUii J . -. tj 



lj£. I (J «Ua A iL-^L 



ja_5 ^1 jiijdU 

^ jij_ilaj_liU Yjjj\^j jiil—ajil YaJ^ »T 



I 



11^ j_j-ia.dic_U 1 JL^^ 1 Cj Ljj^J-J (J-*-^ frij^^ ' 









Schneider 

^^ Electric 



a& 



TN-C-S i>laad> 

jjjij ^ji TN-S J TN-C CiUsJai—a jiIj.Aj_ujI (jiaj 
alj-M Mil Aj£. I 1-^ 1 TN-C-S ^^l^^l•^n ^ . Cil i I'SjUl 
iaJ=LiJ,l (^j-^a-a »L^I ^^ (di(_ujH)TN-C ioJa^ 

.(dXuil o) TN-S 
t> (PE) ^l-s^l ly-ijVI l«-^ Ja_i_uij j^l aiaaUl 

»JJ iUa^ JJ£. iC—flLc 4i_i.OJ jj^ (N) "I ^*' J^^J^ 

.CjLjjSjUI 

5 X 50 mm2 



16 mm2 



6 mm2 



g 



16 mm2 



^"!W< 



.LI 
. L2 
. L3 
.N 
. PE 



16mm2 



Yji^ ^n 



TN-C-S Jakia^ :Y^j JiAil 




^T7 



J (__)-ia.flJt_Lil Jl^J>iJ1 CJLJ_P^ j^Ji-u3 JLJJ^^I 



Schneider 

^p Electric 



\0 X i 



I^ 



m: 



L3 

PEN 

6 mm2 



TN-C 



jiu3^ 2^PEN ((^Li>Ji tH*jVii Je^') 
^ (^U^l ^^jVlj AjLai) PEN J.-*^ iLL^^ :r. J JiuSJI 



(_yil_s^l (^jVlj J-^L-^I J^^ J^^Jtl 
J' "*J~' ' "^ ' ' ^ mLk ^ '' '^ 'J iLi^jVI 
5jjiil_±a (^L-S^l (_jjJ»jVlj Je"^*^' J-^>«| 



) 




Gg 



]— IPE 



LI / J ■ ^«'« /. ««i-«. ■. \ XI uux. « 

~L3 

N . 

* ■'■ * ' ■! ^*' si^z; ^^ s I. .^j"' »|j_^^| ■> ' f ■ '-^ ■ 

. ajjii^^n iCiijiaj (T\^ JSjiJI) ij^jVlj ibiiUI 
,.. ! -^. \ IT UUA.^ .y^j J<Al f '^^?^J^ Aij^iMlj A^jLkJI iOus^l C-I^VI J^>i 

/ J ■»&•.. • a^j'iJ 'r'Js^ 

Jlla 

^^U jAi ^AXI J-4 aJI aLlaJ ^ 

R3jR2 jRl jC3 jC2jCl 

Zct jjL^^ is^J aI^LjlX iCUKa 
■hiur 



(jAjSU ^JjuolJ <C^jl_9La ^IjjJI JSJ (jj^ Liia£ 

£:Ji-« (/J-*-" jI-tH j^ (£J>^') ts^i'-^' k_ij-ujJiJi 



S3^ 



oa 



T 



I II 



R1 R2 R3 



I 



.IT hh^u ^ o^^i iajux 



f ff D D D 


i i i XIX 



#w 



JjVI lU^I jL^ (^j'i "it. <i4j 4MI (jijl Y • • • ^yJI > • • • *JJ^I (>Zs ( iCsjLjLil Jj-ajJ 

^Ij-^VI JS Jj-ojJJ -(Vlj JiAll) ^^j-OjVlj (j A4 Wn 
1^ ' *1 * '■■! '"^jl ' *^^ * da A ,7.<t I * if *^ jl -^ H d 1 ■>■» *t| 

3^ 1 1 ti J ()-> Ci I iTi ^ 0jj_aJI jji»*ifi jAjj1_jJ J'S mi II 

'jj ^ " ^j" "■■' J ■ '°" ' J ( 'J '""■" iLsjIjL&j iQjLAa 
^LxJI J (j-^ll Cil 4ln iJA ^LLui^l Ciljjn'i II Jia a^l^l 



■ 






^^J '^'^^ ^lL^ a^ fi-\\^i jjL^^ 



I 



1 o ^ ^j^rt V U 1 JL^^ 1 Cj \-ij£j^ Cyi-^ ?-^^ ' 



Schneider 

^^ Electric 



:^LUI isliUL. ^OUI ^LLD 
! J .... .Ul'.t "Jjfl^ CiLiljNiAl H 



a^\2iiCi\Soiaa^ij^li^^ r/i 



liLiJi CiljLi:^ iQ^IJ (aljaJLJI jAjj'G ljjjjJ j1 Sj,^I 
: (PE) iLula^l Ci!iU^_^l ^J-i3j3 ■ 



.iaJsLkd J^ 'fl 7 ''"j Ciljl-L^JI a^ iLuJ^Lld ■>""'■■ 




JjSJi 4^1 t3i<uTN-S hh ^U ^ :roj JS_.SJI 

ilsLuiljj liS i Sj^Oa^^aj lj^ £JI_£ Jl^l CiljLu 

jjL^Ij j,»^3lJI) ^j-i^l O^Uua^l iL-SjL.*_a 

. ("PEN") ^^U^l ^^jVI 



0® 



]— IPE 



(^1 i-«i III J :r*\j J&ixJI 
^ jji-Jll ^LA £.j_^ J>^l 

O^Ji^\ oUaSI JSj <TN jkUaU 

■ Sjk^l ft A£ ^^^^ yii^JLl 



TN-CJaJai* 

(jrt'il i<i'% II 

,_j^jV-> ij—uiL-a—a Jj_&_ail ' ■! -- * ' HUZ; Jj^j3 Q 
(jj (jiia JJ_t j-J-Sl J-lt jjI ->il Jx«j_a (j^jjjj 

dl^Vlj Cilj-S-aU iCaj Mi<;l,l iOiis^l dlj^Vl Jj-o^jQ 

Jj.ajJLI * '■■' iUJ i(PE) iLi^l_S^I Ci^U^^I ^jjajj I 
j_^|j J4^j_a j^ Jj"-^' J^^'i (PE) tyiL-s^l 
. (PEN) . j^l^J t^lSj 
■jrtil J 1,1 ^ii. ijiu^CUl ^ iblijJI ^JJJjj ■ 
. jxLA^ClJI Jik jj^j iUJLxJI JikJI CiljLu (_^t-n"i 
J-ui-a ±ijj-^ <UL& ^ I I nljJI ^IJJI Jr»i 411 jj^ Q 

Ij^ (^4 MO jl— " ^j^^ alj ■Mail (j^jj V .(^-^ oJJ 

.j^laJI JjLa^ jn*i4 




rr 



1 ^ ^ j__^.flit_Ul Jl^jsJI CjL_i5^ (1>-*s-^ ?-i3>^' 



Schneider 

^p Electric 



u 



;j^ ij^^^ JJ— C J 1 si J 'if JjI -^il JxAJ—A u^j^J 

P-I^VIj Cilj toll ASj_jjiil iLLa jJll P-l j:a.VI J^^i^ D 
'. jjL^I JxajAj iu^jLkJI iUxA^I 

: S^IJ_1I JJf^l B 

(i|j:^Vlj J-ll ~ti\ (JJ JS (jjij 4jjLjlJI tijjiJJI 1^1 -»'i □ 
! I lit 4 J()-^ II jAliJ JJ£. ,_^jVlj <i— ijiM'StI iLL.ajJll 
(jl (jiaj (jAjji_lll tjUasV (^Kil J I'll "ill J>^J >iJt n 

•i^s" ^ AdlaXI ^iLuAl LiXJLkl A^ 'fl-^ " ' ai~.A. . 
ijj^ ^jJI_«JI j(;-^ II J^ ^ji JAJ J^j ^LajI lilil 
(jA4 ^M,l j(; -^ II jjL^^ i^x^jVI I iti^ll J^l^ j'— " 

J Im^l ^l>^VI lA^ i« I'lM JJj3 JJ£. J^ J (jl^lMlJ 

! J It ill j^^jVlj jA4^'il,l j()-^ II CiIjaJ, ^CijiM'SU 

(^Ij "i llj 5jJ-HLj ibj_i HI ^ I'l <Lijlj n "i ml ■ 

J-ulS jLu JJJ^aJ aIj V ■(3^J-^^lj (3 MIlNI'lt OJj^^l 

j^5L) dJjJj ijAjjIj i_ih< iC^jljLA (_^1 iUaxuljj Jj^l 

. (j-iAat jliS Sjt) JLt jLiill 

(ji (_ysU ->'iVI (jjii < (jAikla J^ Jj-'' J^ ^l-"' 

jt-i'tj J. ....Ul'.t Aj^^<ll CiLijhiAyij * ■'■*' ' fl ^ 



M sIN Ml J d 



U Cil— iiaj (3— ij ^) 



JJ- 



^AJI 



jA4 -^'in J () ■^ Jj-C' Jim ^ »LJ3l : S^ljJI JJ () -> II I 
J^jaJI jiLJaJ Jlu (^j-ll '••'"•'■" jjL^I SJa^ J' ■" ■■" 
f-lj-^VIj jj^l (>J J 0?" ji' •> \' i Ji^l iP^ 
^1 j^^laJI J () ■^ Cil I I SjHI (3^ 4-3 J iM'StI <UxAjJll 
. LlujIj Ij-ijij 1.45 Un <LaAll ^jj ' •'■"■ jjL^I 

JiL^^j jjL^I Jo^jj ^-^>J j^^ liLuLs^l Ci^U^jJ^I I 

.(PEN) J^lj (_s-tijt >A;;l-=»-« Jj-a>« tr* '-*-* LT^j'^' 



I 



1 V ^ t_>^rt V Ul JL^^l CjLj^jJ (J-«-u3 s-JjjUJl 



Schneider 

^^ Electric 



e^j 



L^l&lu3^l 



JjKJI jl ^^'.j oil 

^ j1 j^ JJ ."1^1 1 ' .'„'-> ">"' i (^Ji^l 

^ i-^ rnTi j(;-^ II ^ CiLt^li^VI i>j^ 
sjLij ■■ '■■ ■ '' '"■■ ' "^ " "•' ' ' ^j '" 
iL^jjJI jja CiLi^ljJ jJjj ^^1 Cilj^m 
iLl^ljjJI o\& jlj-^ Jj^u ^j .dill ill 
jjL^sJLI Jj-oj_a ^^ l4JI_i_at *jiU ^^1 

'J "-jll J .Sal .". II 

jJlj-UI A.i-C ^ SjljjJI Ciljl 1-111 

iUL^I ^JJjLJl ijS ^IjhiAl ^1 (^jJ-1 

"•' ' « "J Cil uiLuill dJJ-^j j^KJI 

ij'i) j^l ts-s J J .■ o l . ,V (> Ja3 

y>3 JjVl • (jljJj-aJ JiL^iiJ iJSLUIB 

^^Lsyi j^j-Oj^lj J j l ->l ,l Jusj-a 
iUi-ijI CiljUi ^A tpLUIj <(PEN) 

(y-ijVI ^Uasl Jsb ^^_lt Jj sLi 

iUI :^ ^ a, • "• ' « *' Ci° liilLlj 

'. LiLcLALI jAjjIUI 
j_t_£ ijiu^LJUl ^ <L_il_s^l ljjjjjI 

.j^UI 
iC_iJI_£. UzLk CiljLu jj^j <UL_& ^ 

ilLa, ^ Li-alJJI ^yjlJJI JuftiJI (jjSj □ 

iOsuuji^ jm 4 II I JA (jj^ (j? ^^^ n 

Jd_£. jj£. .jAI tr<n j1 S^lj ^Jslj_S 
i_^lij Jj^j_a ■>l'-^ ~. ,..l. ~.l . ■<j". 
^j^Aj V (^^.^— a) d CL.U1— d * «l ^ A * 
Ij^ ^4 M n jLu a^^.^1 alj-^ "mil 



(>jI_iS Cil ilt-i "\i\\ (PEN) Cjs^I QuaJ ^j_s ^j-uojl 

(PE) i^L-s^l ty^jVI *-M=.^ Ji^i ' ijy-M',^' 

. j<bjljLiJI iUL». ^ji ib^jVI 
L4J (^1 jSljdJI JiJ TN-C iaJai_a j>lj ^"i ml jAaj 

I in 1I '> "1'^" ..I « 'loij . ■'J .'. AjlVfl Ci^U^^ Y|i.« \^ 

.<Q^I Cl^Ll.<3J^ 

j^jj Lr'— " 15-''-'^' 15^ TN-C Nh-^o alj -^'iiiil aJuj 
JLia < jLi^VI jt 3^>^' jJsl^ ^J-"-?^ CjVLaj^I I4JS 

^ylt BE3 4lUlj BE2 a_lUi (> (Pl-jil aJj ^^it 
NFC 15-100. 4i^lj^ ^ijUl 

iClusjAI f-IJ a.VI iaJj (jl j^l dJj ^ji LJJ uill JJ-SJJ 



^LS^I iy-3jVlj J^"^' Ja^JAJ ^j- 



?-J 



L^l 



^L-^VI j<:j a II ^^ jl_au t.i-1,^ ±ij-a-i (PEN) 



:,l_i 



e>-^i i3-ej-^ J 



lt~A.j 4j^ 



s-^ 



L&d 



jljjj Jj^l (^ Jim S i^jJ.^ »LJj1 .d 1 III iNI'it n jj-^ 
o'^ Jluj . Sj— 1— 1£ OjJ i»-il <Lljl mil Clljl— 1— HI i>j.ii 
TN-S ioJa^ j>lj ^".iiil ^ Ja^\ CVU -.->l jAljJiJI 
JS Ml 1 d I o~i -» l^_ia (^j:^l jUa^l jj^ (jUI i^LaXI iji 

■ 1 LI 

}V3 ^ '" 



. L1 
. L2 
. L3 
. N 
. PE 



Rn^!=- 



jjL^I JxA^ J^ ^1 j>-4^ l^-ii:; =^Vj J&i£JI 

TN-S. hti^ft 3j> 
.■..i.i'.&.j^H<ii ^IjUl ■ 

(PEN) (^li^l tr^jVlj ^e"^^' Jxa^il ijjSjl jit □ 

j^l _ djjja (jt jIA Ml (jAij _ (^J^ AJLs (jJJ-a tyS 

LijjJs Ci't'i SjJ ill JJjJ JJ£. J (] -^ II ^ is J Jji 

^ Cili^CLkl liijj^ dAc. ~""' ■ Lod iLijLxJI J'« "■""■" 
I4JJSJ Sjilj (^1 ^ji Ciljl— ij (jLjjjii ^^LULjj J-4^1 
«-IJ,^VI y* CiLj-j-Sjj-lJ 4flj itiSU aius^l *lj-^VI 




^TA 



1 A ^ t__>^fl V III jl^jsJI Cj\-iu£j3 (3-«-t^ ^-jj^^l 



Schneider 

^p Electric 



ajj 



^ AU"'tA 



• Ij " a JjLaJLl (j\J J i »-lS SjjIj ^jJ^jVI t^i Jim ^11 J S i M I 



.(iulai.! tPl-iXI ^ji ^yit Ln"i to) .LiuljjiaJlj 

Sj_4 a.1 j^"-! '^ ^ JJJ aJ ajjj JiaJI (> iQj_«_a f^ljJV '^'-Sj J-S>^ ^ -liT^J"^" 

Jjjjj jijj < (jLiaVLj Oj^ I— a,iJ£0 lia J^jp^ ^'^ u ,^y * ■! J^^' *j^' ?i^J .ijluaJI 

yUl—jla (jj J • "" ■ -.1 ■ ■ <j "11 ^jJLjJLj Jiaj jj^yi liiS jl V! • AjU-^iJI (jj J^JJJ' 

JJ aJ (jl ■ ■ -^ ■ («JI < J_Ij a J jii im'iI Ij ^1 ifi i .-i"il lH 

jij_S j^ jiia jj ^jUI j^M .^ ^U (> ibLsjU jALuail jt SjiUI jJ3l>-S j>l j^"< Mi l jJtD 

JiJ j4-iAil 3lj.i».l j1 SjiUI jJali Jjiil ii-SjL»_a JOaJ jl .ja—i ,j^l_iil jj_t ,_^ujUI 

1,1 j-jLUI JKiil (> t^l jiljjJI) jLtUI kJJ-«J j^'i^i jLiUI 2:^" J^'i^J 



TNC 



5 X 50 mm2 



o?^ 



16mm2 



6 mm2 



g 



16mm2 



w-w 



. LI 
. L2 
. L3 
. N 
. PE 



16mm2 



TNC hh\n 



TN-S jiUaU J=^L ^iii.ijV 

JOjLla O,^ (^jjj^^l (> Ujf; 'C SjSIJI ^lil ^1 iL«-ui Ce^ :^A j J&iUI 
.C Sjil Jl ^12 iUxuiljj l^lilij jilt ^1 C SjilJI J^j JjaJI ^Ij ^jUJI ^1 



I 



1 ^ ^ j_j-ia.dic_U 1 JL^^ 1 Cj Ljj^J^ (J-*-^ ?-^^ ' 



Schneider 

^^ Electric 



Jjlj^ ^^ JjJ=^ J>iaJ,l j^j^VI J^l jjl^?-" 6' 



4x 95 mm2 



16 mm^ 



I^ 



[^ 



PEN 

6 mm2 



JjLai Jj^^ jAaj PEN JjJaJLi TCN £^>Lio 

LkJJ-^ ^1 <TN-S JaJa^l ^ L^ £JI_C JiaJI OljL-tJ Jj£ (^,1 t^,^ ijf^ J&i£JI 



j1) Jj -» nil jjI — aJLI iUaaJ j-Oj^ ■ 
Ay\-\ "mil Ijl 0jJ_llLi Ajjt "ill iiUaJ 

j_ijj iJI ^ TN-C JslJslUI 

(cL^-j-SjJiJI ^ TN-S Nh^Uj 

.CiLi-i^jjll * ■'■*' jl->^ 

tCI ii-i^l f-\j ^Vl J-' '^3^ !>—'-■ D 

4lu3jJll »IJ^VIj CiljA—oil <L9j MI'S 1,1 

L^l 



e^j 



!j^:^l J-il -> n\ LAjJJj Jj.^jj 

LijjJaJI Ci ->'i : S^IJJI Jj j aJI D 

Jj ^1 J-il -> fi jj^ < <Lijl xJI 

LjJaSj <Lsj MiSU 4li.ajJi,l p|^_:^VIj 
Ijl ,. "i -> J() -^ II ijxi^ JJ£. (jAjjt-llI 
^IjJs J^'l fl (j^^l J 1 f (JX Ci^—^ 
(^Ij jl J "ill ^ 5jjl_«JI CiVI-^>JI 
ClljLJLfl alj'^"lMil ^1 (^J^ ijl |j^^-> 
JjI aJ,lj jljJsVI ^^ i3*''j ^1 

. aijitiStl iLLojAI f.|ja.Vlj 

^IjUlj SjJ-HI fjLijjM <bjljn "lull I 
'I ■' "■"■"■ :^^^:^lj ^^ MiiNI'i^ fijj^^l 
J(; -^11/ tjJlJiJI J^^l Jjii-9 CiIjjSIj 
. (jA4->"ilil 
JUatlj ^UJI J_J^I J> JUatl u! 
dJj d-ll Ml"! jAa A.".tl 1 J ^ II JJ_£ 

.TN-C Nh-^n ^ji CiiLuj ^^ -^j*' 



TN-S hh^o 

(Jrt'll l<1'% II 

: ijAjjIjJI iCijjisH 
* ■'■ " jiUaJ j]^ J J ^ aI I »-l ->tl J US'. j^jj3 Q 
^^ TN-C JaJaiai j>J ^"i ml Ijl »jJ_aJLi iiji-UI 
Sj^lj 5jJ (CiLuSjUl ^TN-S JaiaiJLIj *jj^l 
. CiLiJ^jlil * ■'■" jl— u J^J^ '^14-1 .!-'£' -la^ 

ciljA—oil 4fljMi<;u iLLa^l »I^_^VI J-'^^>' f^O 

^UjJI Cl^t i»-iJAJ iC-LI^jL^kJI iUxA^I »l^:^VIj 
:J^:^I JjI -> ni L^jJJj Jj^JJ ,_^l 
. (PE) iLuJsjSU ibli^l Cty^us^ ^jjjjjI 
^ J IS ~. ... A iLi_b^jVl 4jLsjJI Ci^L_b^jj J ■"■ «~ 



'(} "■' °A jL 



'. <ljjjj^ |j^^-> Jl^ j'-'-' iS^'^ LXuiLlj 

.j^mi j^ ijALa^CUl dx^ iLiLs^l ^jjjjjI 
JJ-3-^i a_iJl_t Jli. CiIjLjj j>^j &Jl-^ (^ 

l^jxiLoj 

±lJJ_a. ilLi. ^ I— "IjJI (_yjl STlll Jm ^11 (jjijQ 

. J>JI ^ Jli. 

S^lj A-lslj^ (3~'J^ d^ J"*i^ll IJA jJ-S^ I 1-^ iQ 
lj^.&j -"* * ^ ' Q * -^ " A jLxj ^ j ^ ^ f a| ^1 i^n a| 
ij£ j_ujl__iXI J ' ^ (jxLd^LJUl ijx iLil—SjJI J'^ ° 
SjjIj jx^ jl j3^3 j3^ *jj'j jj^ 6^ 'i-'Ls^l 




t 



^ (__^.flJt_Lil Jl^J>iJ1 CJLJ_P^ j^JI^-U!2> JLJJ^^I 



Schneider 

^p Electric 



(jt J_uo LJI lia (jjSj (j1 ' ■ -^ ■ □ iCisiiul^J J jaJI J^ jIjj JJJ^iJ jiJJ V ' iUaLk iCii-ajj 

(jV fjK. j^a_j_Ji_a jLjJ Sj-^-^l jJiLUI >>?-" 6« i J ^ J ^ isLaJJI JiJ]) (j-jjjI >1jS 
^L^l jjt tj*ia5iLiJI t> AjIS_jJI (TN-C): t-iN^nll 

(j£ iU_a J Lu a jj^-J jl 6^^ 2"^ '^^ u' '- 'J "> •'':;'-^*^' J^i-« l>^j°'-* 6^ ^ H 

J aJa a j »Js »jjlj j'^° (JJ iLiLs oJI Ja^jA (^1 ilxat-HI tLijjt *^ TN-C ^^l^^l•^ n jJ^Js 

LI 

— L2 :ibjL«JI JiLiiiiJI 

^Z N 

. (PE) iUuSjSU ibIijJI Ci^iUaj^ ^->-uj^ ■ 



cs^ 



]— IPE 



■■ « ■ 



iJ 



iUsLuiljj XT *-*-■*- * /(i JiaJI ■ '■-JjJ-^ 0^ Jl^ j^ (^f 

j\i »■> L^ ■ .-<I.^H «j-^ II Jaj^ iLil_SjJI tj-uaj a O^ ' ^>jl— x-ll ^Jj-^l Ci;^ Q 

.Ij^ iLil_sjJlj jjLaJil Ji^j_a ^ (jiiS^ II iJ£. a iiAjVI 
jijjj J-f^l ■ls>-J^ j-oja^ V (PEN) <L_ij-ijVI 
NN-'t ^ ^ Sjj^^l ^j 1— xJI j£ (3^ j(-il ^ "ill 

iaJai^ J^ TN-C hU\n ^^-^ (^LULjTN-C. 

.TT 

^Lc (_ ^ i Ayi j^ J al^j < Jj*-ll tyS Jjis ±jjj^ jJt n 

i)J.aj Laa (PE) iLu-ij^l iLiLsjJI Jj-oj^ Jjla j_k. 

JiMiMLi JL^I yn La_S S^LxJI Ci^l-^l J^Liu jxiij 

. TN-C NN^nll 
. jrtfl J 1,1 j^ ijiu^CUl ^ iblijJI ^JJJjj g 
:^Laj 'j-^ J iuJIx Jlk CiljLu 'i^^j SAL^ ^ 
Jjms ±ijj-^ iULa. ^ji L- tal^^JI ^jjlilill J r.^411 (jjSj 

• J>JI 



I 



4 1^ j_j-ia.dic_U 1 JL^^l CjLj^jj (J-«-u3 s-jjjUJl 



Schneider 

^^ Electric 



ts^^' jUiil 5>4^1 i3ej^ (> j^Utl 

Jj-x-uu Ciljl— u i\jt-\ "will ^l—aJI ^ 

:J \i itrillj p inm'ill <^^^:^l ■ 

' - "" ^ i^ ts^i i3-^ij-»-ii ^-"j! j»^ n 

Cllj i— fli&J VvT*^ Ua " ^ \ * l_^l uu 

TT NN^o 

^^Srilil jLillI ^j^l alj-'t'iMil j£.Luij Q 



-1^ 



Jf-^ 



I Cllj 



J.U — 9 £il ^ j^ i^J a— 1 j1 (3^J-l 



4-9 J u^l 4lu3^l »IJ ^Vl J^>i ■ 

CiLi— i^jaII jAjj'QJI ' ■'■-'° ■ Cllj— xdil 
j^j^j j_ijl_i^l Ci^L.>^^l dt-iiiil^ 

.J^^l JjL^ jAjj'QJI I it-l^l 

uTN ht-l■^l1 ^ tLa J n"i<; t,l <LLu9^l 
ija (j^^ j_LJ < jAjjlUI I, I h^ J^— :^ 
Jj^ji, (jSji^ jjt dij (j^ (j] (jiail 

I ih^i l—uLij-^ ij^^>> (^jJI jjL-^I 
, Si^jiSi,! il_j^ji,| p-lj^Vlj jAjjIjJI 

(jAxj 1^ I ■ ■ ■"'■ lj_LX_lJ I °i" ^ " 

^lj_usJI dVL^ L-^JI-^) ^"^^-^^ 
'. (*jiijJI ^isLUI ^ji Ajs^I 
(^bLUI ^ji iLal_t iULiJI aJA J I "n"! V 
J- "« ■ l_^ . iLij_iA:^l j1 <L>_£LlLaJI 
Ua-Luj ^' ^ (jAjji_jJI ^ il^4 jj' °~' 
j&^ljx^JI Cil-XJLa j^J-^ ' "* ^ Vj- °^ 

i^ j """ ' 1 je-*>^ ' .'J •^ j^ f^ ts^i 



iuj!^l iLiLLaJI 



iUaxuljj j_ujLiXI J— i^ (jxLd^l— Ul ^ iLili^l Cij-Sjj Ijl 

TN-C. NN^t.l 

: JjJLulUIj ^ .A. ^".11 1 
Lj—uLsj ■>"■ ■ '■■ ,^^1 Sj— jIjJIj x-iLlXI ASjLsLa ■! ■■^ Q 

jU ' ' '^ j" ') JA-l ClLulLlS Ja_£ (3^J^ Ci^ j^-^iU •£ 

J aU'.'.a Clljji igit- tdlj JJLJ 

iLij_3Lj (j^JJ LaJJ£. J'^ °" cij^^laJ i-4f.l tr\r\ jjJ-SjQ 
^^ J^^ ^ a| vdlLuiXI jA -^M) ^jjirm ^ "** * *^j" ** 

. (^1 < >xlj^ '^^^-^ 
.ajjLaj I 1-^ I ^ Jjiail ^i»-i41 jj^ jiljjU (jjSjQ 

j»*i-»4j p I <4~i SjLcl Cil i->^j^l ^^ J-1J-&3 (_$1 I ilt-i'iiQ 

.ibLa^l Jl^l 

: jAjjlllI iCijjisn 
.j^xajVLj S^^Lu J J -'■''II jjL^I <Qa^ Jj^jjQ 
i-it-i4ILj 5^_^iU iLJjMi'Sl.l iLL.0^1 c-IJ^Vl Jj-ajJ 

<Lil_Sj Ci^ i>*ij « dhiiiljj ~'l ■ ■ <j ILl i^j^jVI 

■ *t^5l d ' ...Ml ' ^Ix J< '^' ' ^y 15 " ...A "II "'I * ' ^ i" II 

. j^^l jjLaJL (PE) oi>jj'aJI 
. PE ,_^j!sU iLuliyi Ci^Ua^XI Loijjjg 

^ J IS ~. ...A 4 i^l_SjJI i^^^jVI Cl^ "*'J— ^ J ■ "■ « "■ 

l£| ■ '...I'" .^"^ ' 1^ '■■! 5a ^0^ a jjL^JLI Ci^U^ oj 
.dj aj^ ^j^.&j J-ui9 J^ 
. vuiLaXI >a£ (jxLd^CUl ^ ^L^ &JI ■ * *" i" B 

Jjiis iijJ-^ iULk ^ji i_ialjpl ^yilaiill J_uaiJI j_jij 

• J>JI 

jl Till Sj-j.^1 (3-'j^ (3^ - I '1'^ f - Ji'*' 411 IJA aIj 

J .Aa-^'.A I ^ I ■ i ,t.". ^|j|_i3 (jj^ ;j1 ■ '" 'J . ' al^~tl 

CiljLj-^ ' ^1 '"■"* ^1 ijA Sj^ ^^1 ^3^^ iL^lS Sj a— i.^Lj 

ijAjji_jJI ■1^51 |2^\^j|_aj a\-i miIjj Sjjj-^^I Ji:kJI 




L 



4 1^ (_>^fl V ill Jl4:>J1 Cj\-iu£j3 (3-«-t^ ^-jj^^l 



Schneider 

^p Electric 



jj^j .J \i nnllj ji I nri-i"ill J^Jji 

(^i ") J^'i-iJI Ji^ (>*' =»■ 

(j^jjj . (j O 7> II isj_Aji I ^l-^ ~il 

L^jjou yi "•' ' ' ^^^-aJi j ' ' * "' 

l^jls )j£. JjJ— 1 ^ I'lo alj ••> ~i Mil D 
J I "ill J< Mitl j1 »Li^^^^l <L^j^ 

.{jLJjJM Ml^ 

Sj^j^l alj ■'>"iimI jfcl Mil :^^^:^l ■ 
^ Jit Ml ~i CiljLu-i (^^Ti 111 jL-lUI 

. ^^Ljj^iJI LiHI Cilj 
j^" '■■" ' '■' *^*'** ^jj^^H /oil allJI I 
o J 1 1 n s Sjjs JjaJI J Ml < CjIjLij 
jl) iLiJI_UI ^jla \ • • (> Jsl iaaa 
jjIjj ^^ *-r^''^ is^i • • (> Jst 



33^ 



T 



4- 



I ] i !r1 !r2 !r3 

T T T 



XXX ± ± ± 



T f ODD 



Ciljl u JJJ ^ juj ' ^ ^ J J < Mill 

i^Jo ijc IT t-it-i-^ n ^ J.iii ill 

. ^1^1 Ji^-\ II JJ:^^J J-iL^I (jAjjIj 



l£ .Ll—Luu I -^ a^'. A J.^.all jl— u (jj^ < Jj^l (^ 
(jAjjLLJI ' 'I^S iUjl_ia (jj^ LaJ_J£ 1 JLiXI J 

jikJi ji_a (jjsj - r,r ~ j-ij-al \' '/cJ^-s rr- 

CiLjIj IsLuoVlj J I -Ml j— t [^ Mil Ml J j aJI 

iUL^I Li^CLAJj iLi_^l_i^l iLi_ui_iJsLl3ujj_4^l 

TN-S. hh^n (> J^^-'i 

. (PE) a^la^l CiiLus^il ^jj3j3 ■ 
La^ jjL^I Ci^U^jd ^ ■^'°" '■•'• PE Ci^U^jJll J ■"■ « "■ 

jj^^^_a « ■-'»^ ■ ^ -J . ,...ui".i ^jjfl '^" <Li_aalj_lll g 

j^^l is^j^ iLijLxJI kijjlaJI Cu^ 1^1^ >ll i^-^j'^l 
t-*^-^ ^ ^ '^ ^"1'. II ^IjaJI ^ j>^K ~. II V^J dJjJj 

(jjSj < J_3--»JI ^ji J Ml s cijj-^ iUL^ j^jTN-C 

tS-^jVl ijj-a>-a Jjis ^yi-t 1 ^"^ .'M l JO ?l l Ji-jj^ 
.iL^LJJI ClLlljJax^^l JUiil ij^J-lJ I ,A.a;.'.A ^l^^l 

1*1^^(1 4-^1 Ml (1 (J3^ (jl tl)^-^^ 'J ** '^' " ** 1 ■% *A .>^" II ^ 

Jsl A^jjlll ^Ij^ iLLuAJLl <L-lx^jVI iLlU^I Jj^JJ 
l^*^-"* <( Ix^jVI <Lll_S^I Jxa^ 'I^S ^ iL^I—uu ^ 

.TN-S 

ijitil J 1,1 j^ ijiuMUl ^ iblijJI ^JJJjj ■ 
Jjiis ±ijj_^ iULa. ^ i— "IjJI ^yililill J 1.^411 (jjij n 

•J>JI^ 

.Ji»-i4ll iC—iiaJLj ^S •"•*' jl— illl ^j(] ^? Aj^ <l_iia£. Q 
4.^jjj H .Aa-^'tA I ^ 1 « i ". " ,31 jLu ^ a^ ^1 ■*">-* J 
CiljLu lJI Mi'i^l ^Js. Ijjii jl (;-^ II jj^ i-ii->.i ibsL^ 
(jAjji—UI 'i^S' |jG_ajl_a_a <it-iMiljj sjj_aJLl Ji^l 

Ci^L.^jj J<; Ml ^ I 4l->"il,l jl 1 "ill Sj-^1 lJI ir\~\ Q 

Jj x—j S^lj ^lj_s J Smi ^j S^IjJI a-JsIj il 

jl ji<uj .^1 inoll (RCCBS) ^^4 1-1 1.1 jl J ilL. 

< ^IjjJI jj iC£.JA:^_A j1 Sjj^lj S^ljJ ibU^I j4j3 

^mSyi ' ^ " 1° -t- 1^1. i .^.~ Ciljl u jLi-xkl jujj 

iiius^l »lj^SU j^i—ijlUI -i^s' R iujliXI iL-uU 

jaj,t.<t) 



I 



4 1^ j_j-ia.dic_U 1 JL^^ 1 Cj Ljj^J^ (J-*-^ fTl3>^ ' 



Schneider 

^^ Electric 



j1 j<; r\\ (_;jj| 4 9 J uiSi,l d Im^l 



J-j^l Cilj— xi. Jn-> "ill .1^-^ ji^- 
n^Lj J "■ ° i^jjj^ 4JL& i_^ jAa ^'-tl 
6' k_l:iJ .j^I—SlII J() -^11 Cll IJ •SjJ (jt 
l-LiJs ' fl^ " ^>i>l->j (3^ 4jI_s^I ^ -I^" 
-.luu;. ■' J^_l ^ <j ••• "■*! j-clj-iU 
. (jAjj'QJI 
Sjj-iJLi iLijA_lll ' ■"■" iLijlj_u_uj| ■ 
Ij ^MijM'i^n jj^^l (3sl>iJlj 

Jj-»-ll (^ JiVI J.i'-aJI jl-j:i Jifi ■ 

(ju Caljl ujI A^U ^ ^ * "'* I ■ -^ a -^ \ A 

iili-o^l dl^Vlj *f j4^l CiiUo^^l 

j^ljJJ iC—i^LkJI dJj J^— A jaj ,^.<tl 

.^LxJI JJjUl Cil ^ Hijjj J^:^l 

ljIjNiAI ^I j1 <Li_uli^jJI isjla:kJI 
J\£ (Jj^ j'^'^ ^^^^^ J^^ JJjUll 

Jim 411 ±1JJ_^ JA-1 : ^Ij— II J() -^11 g 
ibji-jJI ^ CiIjaJiI jo "iiin < JjV 

Ji^ ~ (J^! ~ Ji^ ^ ' •> i ajJ-aJLj 
<U.lluJI jljlsVI ij^ ' ' ^ ' J " j(]l^ ' 
j1 I 1-^ 1 .AflJiM<;l,l iLLa^l »i^^Vlj 
JJ£ jl III! 1 II ^ J I 411 Ijji *^^ 

j1) lEC 950 J 4 ,nl^l jj_^ B 
(EN 60950 *^jjVI *a_^l^l 

IT. aJslJ ^ l^jlj-t'l Mil jji-iJ 

■*" * /jl ^ * '■■! *alt :"«! a.>->t *tt Ui ." .7i" ^ 

j() -^ I lijJs L^ ij^l >14^I jl I "i^l 
ajj_HLi ib^A_lll * ■"■" <bjlj_u_uj| B 

Ji^ ts^ 61-3 Jj— t J'i'— s ^^ < ->J 
J -^ S ^ >^l^ ^-^ T "'* * ' ^ *" "^ ^ 
(^ja_jjj .dJjJ J i-. l in jUsLklj 
IjA ^JJ.^ Aitf IT jiliaj ■'i'^ "...A 
"■^ - ^ "' ^ I ° "^^ ^j^^l 

iLuKaVI t^J^ iL-LuiLlill -•! a.^ljtl 



IT hh^o 

1^1 -»'i _ »LLiVI f'-'^ ■ >^l jJI j(;-^ II jj-> nj asjIjlj J^Lk 

»IJ^VI JQ -^1 ^jl^-« Uj-^ i^ - ibjl_xJI LijjJaJI 
l^j^jVl ' -J"' ~" ClLt-MjIjJ <ihiilljj ^ aj,^.<tl (Ux^^l 

. Cildai.lj CiiULiJI CiljiaJ 
»lj^Vlj CiljA—oil <Laj iM'StI <Lii^jJ[,l »I^_^VI J^^J^ 

. i^J^I (^-<^J^ ^"iinll iU^jLkJI iilxAjJll 

. (PE) iUuSjVI ibIijJI Cil^Uojd ^->-uj3 ■ 

Ci^Ll^jj (j£ '^'S "....A a iii^jVI <Lil_sjJI Ci^U^jj ijj^ 

J.U19 J^ L5^' ' *'■■*'** -''* *^ * ' (J -"laA ^ &^ ^1 a JjL^LI 

jitil )t,l j^ ijuj^CUl fja iLiLs^l ^JJJjJ ■ 
J:^lj Jlk i^JJ_^ iUL^ |_^ I .Aa^'.A Jl ^ II jLu Q^-i 

^ ^Ij J-uli ^JJ_^ J. II A~. ^1 J ■ la". I f JaaJI ■ '-^ ■ 

(jujj I 4 Ml "iSjl JJ,_«iJ iC_j_sljj JI-«-^ V^J^ AiJ' 

. aUIJIj i>jjj:aj (jiaj (_f jJI JjV Jl^l iiJJ-^ 

^Lilll 
: j^jtlil ^ijl> ■ 

1(] lAij'G jt (j^jVI (jt Jj-a-all jjI ->il iUa^ J^ ijj 

1^1 -»'i _ »LLiVI i^^J ■ >^l jJI j(;-^ II jj-> nj S^^\jLM J^Lk 
»IJ^VI '.'^-^ ^j'^-' Uj-^ i^ - iLijL.xJI LijjJaJI 
i^^jVI ' "J ■■"'" Cil* Mil^ ^QsLuljj AajMi^tl iLL^^I 

. Cilj^Ulj JjI^I Ciljjil 

»lj^Vlj Clljt oil tLflJ MiStl iUx^jJ[,l »I^_^VI J^^^i 
. le-'^' If-'^J^ ^'iinll ^U^jLkJI iLLajJll 

^1^1 J^l ■ 

S^lj-:^VIj J-lL^I JxAJ_a 6j^ iLljLxJI Jlj_^VI J^ D 
*f1 -V II _j"a\ .\f jj^j j' "II ' *t^a A ^ A ...<tl d l.>^ aJ^I 

J(i 7»ll SjLjj jJJl >ijljJI J-4^' JJ-a—a kjSjj (jl k_i^ □ 



■^Vli 



■^J- 



■4^ai s^iy 



-^Vi (>-> 




ki 



^ (__^.flJt_Ul Jl^J>J1 CJLJ_P^ j^ji^-U!2> JLJJ^^I 



Schneider 

^p Electric 





••,,,,1 -sr^k 


J 5u~.ti -.1 .iu~.ti ..i; 








JU^VI J>i t^l 




d ill • 1) ^ J J ,.. "11 ^-j) A t" ^"j)|l 


CiljJ— a (JJ J'ljt t'jj'j j'j^') 











.-* * '■■" * ( 



rj j« II J.^.a J a] <Uljl a ' ■ ' ^ "■ I CliLLfi^ (jt ttlS'lirin iL-LLOjVI ibLsjJI Clitca^ jj^ 

iiLJJLj - •■ <j "11 jin mi j1 Lj:a_i [] J-^ jLiJ ^jJtl 'r'^^; i- 'J" > .' L^lAa (jjfif jlj '^'^*^' 

^J'l j^ V <J_3--«JI (^ JAa Jjt ±ijj-^ jit is^3' 

(>J J (j -^ I I (^jl Ml "il (^ J "i Ml n ^^-Itl ^^ C-Lij^l 

»lj_:^VIj ^ '° '^j" j-~ 'j^"'" £jl— S^l Ci^ "*'J— ' 

"■■^11 (Ll^jLkJI iCluS^I »I^VIj AJjMi'Stl iUxajJll 

13^ nil jL-iUI »J4-^°4 • ^ iJjJ^>iJI j" t^l 

.AJI ■ ■■< j~'ii .J Mil itl jj£ (jjxaiUJI (jj iLiLsjJI tjjjjj I 

^°'"' jLu 5j-4^1 "'i'-^"' ■■' jsj IJI □ Vj 1 1. ^4-^'ifi jLjUI (jj^ Jj^ Jjt ij^ 'ijJ-=^ '^ 
:i_>*iiaJll jiljJ iLiLiaJ jJJjI ^jiia f • • SjjJa^ Lf' J^-^ 

•j ■■■" I' jLu jji -^ "■■ VI ■ '-^ ■ - jl a 7* ' .'J '^ j-^ '^JJ ul^ Jii"-s ±ijj-^ ' i"'7>'' k_iaj 

^■'■'! jLlU ^ Kii (^^a-uJI tr^jVl -^J-^^ 6^ J^ Jj' ' ^ "'"'''J '- 'J •>.' Jj-*-ll *4-s'jJl 

.j_i_j_at ^^ll_a \ • jl (} -^ II lia JH '- n-> ' ii— ijli^l Sj^VI (^J ni»i"i jiJJJ .Allljjj «IJI-Sjj 

- jjJa J^ »I,»A.-. ,..! . iUAll j^j iUL^ (^j .titl—i-i-a Jji — S iijj_^ iUL^ (^ J4-*J 

ij ^ I J J sJaiJ ^ ■ ■■"■I I -J J aJs ~(s-'! iljLa^ jtljill (jjij < jALtflLfl jt SjjIj J^Ij^ alixiiujl 

J. I ^» II jjLjj -, JI - J ais LiAjI (jiajj.TN JoJaa-gj iC_i-oL^iJI J tlj_aJI dJjJ 

^Ua-Lul^j Sliiil Jl_a:^VI Culi IJI - (^ u^^*^ '^'^^ 'JJi • < 3 ^■""■' ■' jl-r?^' *J4-^' j>l j^ "' mi I 

<iL^j a. - I SjiljJI »j_a Ji_a jl-r?^' jl a •> L>^ t^ *-T?^'-?J-*^' iCij_iiJI ^>i— a 

^°-"*i jLiill jL-^ liJJ'-' u' 6^^ iJ^^ J^?^ i 3^y"'M jLjill j-a JjLajj jl4^l (jLs .( ^^riU 

(jiaj dJJjj Jj « II Jjii_s Jjl jjt JJ-^i I ilt-i'ij lilJJ < (Jm 411) (3^-*-''^'-? fj^ ^ '^3 

I i-^j V!j 'fjj— * J "' ^ II liA *-llj! i>»^^ jl-S IJ!i -ajjlj i>J Jaiuia j5^-jla jUi jL-j^ 

''I ^~l al (jiuli-a aIj-Aj—ujI ■"■^" (^UaJ (jlj IT Nh-^ fi alj^ "imiI i Cili I'Sj-UI (jiiSJ 

^^^] jjj|j3 jl4^ Jl^>^! ' '^ ' ^>^^ < ijt 1 1 >*i"i 1 jAC U(] iA Ijlj ^3 lN4 

jij Ijl - tj-^jVI Jj^^l : 3jI^"'II □ '^i -^f-rJ^J^ J^ L>"b -^ *^IJ *J>-^ ty^f" J^ 

SJs^i^ .OjU.^ kj^ -"^JiJ JjVl J^^aU \ jjJaJI ^j_lt J>JI Ji^ jlaj ialj -.->VI 

^^jia^ ^UaSI d_xjjl CIj »>^I ^|_^ ^1^1 ^ ^^1 jJj-aU Y jjJaJI ^ylt j-A(j 
Cilj ^.}^1 yt jjl->^ll iLiLo^ ^_k. 

3 * ** '*'^ /ei ^ ^ '■■* ^ * ^S 

\ a^Uj 5_^L 4_iii4:iji jejjiJi *J«^'i J>-" ^^y J^ jiidii-Ji^i jiaj :i3ej^i ■ 

"■l"-"-Stl ^] |_lUa jj|_a_a + -I^S o • • ) JiJLuJj jl— u ^ 4Jjjji, (jiill ^^^i "il,l jLlUI 

j1 4jil_a_Ji_a JjL^aij j>iaU LiHI Clj i3ilj-^l ^>i.i (> &J;\n^\\ j_iAal ^^ 
jLjUI JL4a. j1 UUsj 4jjl_a3_<i ,|^ 

d^ 1 Ml II ^IjJ ^j— S J^^JX ^^4 l"il,l 

: JjjLulUIj ■> .A^^'.ii I 



I 



40^ ^j^rt V U 1 JL^^ 1 Cj \-ij£j^ Cyi-^ ?-^^ ' 



^ 



Schneider 

^^ Electric 



(jj oL 



.^L«JI j^l J^ Jiia jQT 
iLijIj^lxul CuLS Ijl IT i^*^^ " ■ ^jj.^^ 
.iLul^l Sj^Li iLijJLllI 

• ^J-^' J:?^i^ i5^*^ 



Ciljl— uj ^1^1 J() -^ II Jfi -»'i p iti'i'i D 

'. ^Jj iinll 
J^ j^ ^jj_a <Cil I r»-i JLa_£, JJ^J ■ 

:cUjVI 

•ji^' t^ Ji' lU^ (^' ^'j! □ 
.ciLjjSjUi ^^ j-ujjjJi ^^ tiijjivi n 

cil— u— Sj-iilTN-S i^*^^ " ■ i^j^^ 

4_uOj_C jji3 V (^1 Cil_L_j_SjJiJI 



dt^ fii 



_iJ_ 



J jl — j3 Sj (j -^ 1 

; t£ ' « A ,% H J a" ,7." a d , ...1 ,.."v It 

jl jiajj Jj*-" J-'i-s '^'j':^ ^l^j' '-' 

< SjjLc CiLiljt-iiAl D 
, . a I" 1 1 ibJIx j^Lkx Q 

t d Irn^n <LluIjJ ' *^" * 

I <K 1 II jl \ "i 5j •jl ii^ij <jj AJ lj| 

TN-C oUalu^ ^Ij-aJiuU ^^^ y 
jlsl_a__« L_jjft g-JJJJ TN-C-S J 

jiLjIj h . . s yij (5_jj ^1 

Jj^j_A j|j_j_al lAs. J () -^ II isj-xA g 
:(PEN) (^la^l ^jVl jjLaJLl 
'. iUJLxJI J^l J^ '^Ij^ ■ 
iLL-ojAI f-IJ a,yi ^ Sjl— a CjIjI u g 



iLL^^I f-I^VIj 



< iU^jLkJI 

da A ,^,<t) 



J^ J'^'' jl '^ ■ a i(jAjjIj t-*^-^ ^ jLu_^l iUL^ 15^J 
I^^I^AJI jl ■"■ ^Vfl jj^ '••■^ ■ '^'a". ,..A gjj r.^ 1 iUL^ 
iC_l^Llj^l -.1 ■ ■<j "II iL-L^LkJI 'J -a II ^£. I ■'■ ■ A 
alalll '* ' ' ^" ,_^l J-cljUlj A 1 A. ~. ,..tl -.1 .IU~. A J 
. Sj^l A->JJJ (3^J^ 4J a . u j|^ j1 ii^ihtl 
-.(UUA. A jj jjjaJI ^J£. I—lIIx Jj_aVI J^l J A~ .^. ■ J 
. ClLl-l^jjJI JJ ''al".^ A s^|^:^y jal~.A.tl ijAjjljJI 

liLJLllI ^ "^jii j£.ljiJLi J^i^l o\e> ^^13 jl ■ -^ ■ 

'. iLuLij^^l iUjj.aJI ja ibliyi ■ 

! pLi^^^^l d 1 nil (3-'>^ C^^ O' ibli^l ■ 

'. Sj^Li iLijAUl '' 'j'j""'"'* B 

! a^l^l jj^^i Cyi ibUjJl ■ 

'^ uci Aj^j<ii ciLiljl^iAyi jd iLiU^I 

A^LUI Cil ii»*ijUI ^1 (jAjjIjJI "•it^t-.^ A iQjLaj (^>^^ 

: aI iA.~. ,..vf( . iuaL^I 
Jb-Slj^ ^J IT*—" CiLxt-Sjjil XT lilr^fli /c^>^>i 
Jt 'rtj£ o.d^ u^' CiLi— iSj^l j1 hS a ai^jf\ fl 

j^.&j l^^-^ ^ Ja-uul «lj| ^ jn^ 1 ^_LU 1— ^ vll LJJ uJI a 

.(_yisLkJI j1 jiLxJI «_iJjUI |_^ »lj.uj ''a-'t-.". 

jAjjIj (^ it-i^l J J ->l,l I ilP-i "il,l jLa c^j-^1 ^M— ^ 6^J 

j() ^11 SjLij jd ibl_sjj|j (j^ l^~i Mifi j(; -» 1 1 ^lA^ -^'in 

.Lo^Ij a^jla jj^ jl I 1'^ I 

TN JaJa^ Cilj ^LaIA ^Lifiji ilL^^ 

Sjtnll iLiikljJI CiLJj^l (j^^^ V I 

:(U2 = 230 V) 

jj ijALklLI J ()-^ll UF 1^1 iUikljJI jiJalll o^,^ ■ 

TT uu^ti 

±ijj_^ iUL^ ^ o J t n 1 1 A iKIjJI CiLjj^l j^j_xj B 



jLOi^Vt vUbM 1/1 




k 



4 ^ ^ j__^.flit_Ul Jl^jsJI CjL_i5^ (1>-*s-^ ?-i3>^' 



Schneider 

^p Electric 



(_jj^jVI JjI — ail J^J— a (^ JjJs (^1 Jj— 4^ (5Jie 
TN-S t-t-^ " iitaxuljj Sljim CiIjaJiI ' -^ ^ J tCajiti'Stl 

CiLiljt-iiA^lj ^Ij— II J () -^ II Jn -> "ii j^lx 1j I fi 1 < 

TN-S jTT jIT CiUatLka (jl_S diMiiNI'it njj^l 
^^ «^ .>^ Sj Qir> 1 -"^S *^ Ijl ^ al iiTin Sj ax^bj ^Li^l^ 

J^ j-^^ j1 ■ ■■>^ ■ 1 iL_ijl '^ "■ °' <Qjl_a_A »lj_^^l jJ£ 

:^yJLiJLj 3ialj La dJJ ^^i Laj , jLjI^VI tj^ a ■"<"•" 

! ji inn-i'ill H 

! ^UuaJlH 

! Cil-X-ujjlllj -.M ■ >«~.ll I 

. r ^Vl ^l-ui^ B 






^J^ ujl>" J:?'' J^^ jLp ^LiAj vXiLm j^ JiJ 2JjlAa 

Ci(_^j_a ^ 5j_a_i_x.i_a SjJ-^ ilSbj^iJI ClUju^l j> JLlU^I t^jiuia -^ 

>lj-^VIj (^^^1 tr^jVlj Je"-^*^' J^ iLijI—iuia d-.l_aa. jAjjlUI CiUaJai-a JS jSj:i 

J ■'■ ' « tl CiljUsVI J^ a) iUx^ aXI Ja lA. ". ,..aj JS .Ua |^f mJs ^ •'■' ■j()< 'I CiLaJx^l 

■ .^^" j afljiti<;ti iu^^i s^l>?.Vlj • ^ Ji-**ii cli^l^aj liJa 

j1 I in ^ ->"lfl J^_xJI Ji-A jl U ijj^ >'>-^^lj lU^ 

i^jiL^ ^1 c.u>^vi j^ee^ (\ j^ ^ ^L^_^, ^_j^ .TN .-..t-t.rt jt . ...mi. 

C)lj_ijtjJI ^ ^ ■ "•■ S^lj ' jij ^ I I Q J-a TN-S J a Jg u ka jilji-JLtuLj (jJ-ojJ <4JLiJI ajji ^ 

i»j_uil >X\ d_a_£.l_L£i_]| CiLij— 1^ Q 'e ~ 

j^LLa Ji^ i^jjj^ >^^J TN pj^l "•ll^t-.A.t J ■ ...Ml ■ 

:t^li.Uii£3in " " .ij^J>l^ 

O^^ ^3i t?JL*JI J^l J> J^ □ ^^^- ^L^ ^^ ^LJ^ ^, TN-C iaJ^Li^ t^jj^ 

^tpL^^'fci^B dJdJ .c^j-AVl cINh^U (> a^jUJI Jj t iTi -.11 LJjjJi 



I 



— '~- 



Schneider 

^^ Electric 



jL^i^j-ua^.TN-C-S jiTN-C 

ts^ Sj """"" sji^-^*-? uj'>" J:?'' J^^ 

5J_^SU tL-sjiM'St.l iLLajJil p-lj^Vlj 

^ jLi-UI IIa ■> -^ ■-=>"■■ ^l_ill <Lu^l 
<Sj II S ^j>J (c^! £1jj^I Cil I I'SjUl 

Jj^jjj iLL^jJll 'f "'I '■■ -^ II ^jj ^ ^1 1 

•tyji^i ts-^jb je'-=>-« 

alii alj ^ ~i uiLi ^£j^j_i V i^JJ 



ClIjJjJ ,.U£, A^ ^ I'll,! JJj3 SiS- ,1 I I ^"ill Ijii ^'>^! ' '•> I 

<4i^^ J ()-> II tLijL u jla ^^LHI »j_}-^j J.^ J-'J^ (^ 
I j'-" J^ 4jI_SjJI " ' t^"'~' J)^JJ "■ ^ (*^^—a ■ '• " 
^l_iXI (3^ Jj-t I4J i^J— II ^Ij^ 4 LuAJLi 1_lU_£.j 

■ '-^ ■ CiVI i>*<"ll ^ "■! "'J ■ ^ I ■ >»" -J « ■'■H j^a'" SjJjXI 

. iuJLUI J^L^I j^l j>lj-^"iHil 

J— ^Li ^ "il 1 1.1 J I mj-j dt-iMiljj J_j ^1 (_^jl uu I 

:(jCLiJLlJI (jG^j^l 
(jt Jii V ^1^^ n 'U JsVI (^^ J-^lj J^i-« ^ia^l^J □ 

.ilA^jmi JlkJI ClIjLu 'I ^^ ^ ^j.ujL1j YjLsf o 

. ^^'*<^ AS.AJJJ rf U '-'l^ * |~| 

alj ^"1 Mil iUsLUjI^ JLILI J ij_uj ^j£. i JaL^ Jj-^ B 

ci^L^ Uj*^ '^ 'J '^ '" 1^1— lIVI (3^ J' '^J' ^Uj^j 

ijjj^i ijis^i 3a^ (r 

4 aJaJVl ia^Ja^ j_l_t (^1 .. (^lj_ua_JI C)l— »jl__a) 

.iL^jLkJIj iLLkljJI iCiUkll iLuLi^^^^l 
-•l..lj Sll ^L^l TN-S JflJa^a ^lj.JLLuil ^^ V ■ 

.LLiLxu Sjj£ji,l 
iulx Ojjm I ^k-C^^x^ CiLjLJLaTT CiLu^jj •l'^~~ | 

ij^^ Iji ' '-^ ■ < IT "•It^t-.A.t J ■ ...Ml . ^j ^£ Sj^lx 

^LxJI J-4^1 Ji^ iL^__ilJ ^1^1 J-4^1 ■Sj^ <Li1 n^ll 

. 'j-^ II SjLij ' '^ " S\-i iiiljj 

u^jllll t^t-^ ^ u3^ -"•ji °"ii Ci^l^^ ciLiljl^iAV (\ 

.iLL&al i^j j^ aJ-^'iiiiU 

Olj Ojli-jJI CiVL^J AjjUJI OVI-^I CibljJaxil JiJ 

t-ipT^ fi jj^ iyjj&L-^^-i—a S ^j£, J-IJJ ,_^l CiljJj-UI 

.iLuitI (^j j-i£ aj-'t'iiiil.l (jAjjlUI 

-.lUU^ A ^^^^ ^] (3^J-l -^^ ■ ^ '^ iCajjlaJ "-a -t^ Ijl ^T 

3slj Ul J clj 9 J-f. IT J TN-S J TT 

... iUI'ti A *^^<ll 

<TN-S Nh-M. ^ ■ ■■'■II ■ 4Jl iia.iLi Jl_^ (_ft ig^^ 
.J JaJI Jik »L1j1 SjJj£ CiLiljhiAl ita^S^ 




D. 



4 A ^ j__^.flit_Ul Jl^jsJI Cj\-iu£j3 (3-«-t^ ^-jj^^l 



Schneider 

^p Electric 






Jaulx!ll.o^l:i^l3L2j>i>jLJi^l 0/1 



(^jl .n-. SVI/(PiJI ^■^J jS -.11 fu Cil C Jrj . Jr- tJ- C 

„.. „.. i • J ijdjj^l alj-'t ~iMil (j^jj < nJI < <ili(*ill Cilj iLuiil 



ss^jSiii 



jj^ 



^"•° '^ " 



'jj-^" 6ei-^ c^ 



' J -^ "'^j^ " <CJa.uj|jj iLJ^ 



(^jJI ijAjj' HI aUsH r^ J iXI 

(_;jjl_ill ^L^l iJi. a J -M 



kJ uu UJ 



j^l-^1,1 J^aJIj Clin iMi^'ill j-ij^ u^ OJ_C.I Minll i \ J < 

. ^jjail kjjSjUl (jj iuiiU.1 f-I^SU (jiail 

jJirtU il nils'! 

iLLijJaJI o^ j1 i£L^^ ^j .Oj 11 S Sj-^J alj -M Mil 

' ~ j_s ,_^l <LJjlilt,l j—ii- Jld^SU '' i-"'j< J ■ ~ « ~ 

isj-Lii J^_a ^j^kVI Jl— o^SU iUjj_aj J— '^ CiLiljhiAl 
.Ij^j < J-*-*^ '^^^-^ JjJl^ »jj ^j^ pQjI J()-^ II 



J d'^ II ^^1 HI ^ ^_yajjL^ jAjjIj 

j^ iCijjJaJI «j^ .iLuljljVI jAi^JiXI 

.CiLjjSjUI 
jilj^l .i4^( jl4^ Jlia 



■Jn->ll iCiliUI g^l>iVl ^^ Ji«Vl 










^IjJI Jj^l jl^^ 



TNj^Uii 



(j^^-fc'ifl J^:^ / jA^-fc'ia J^^ 



- fPlM] - 



i—MLuii u >^>d 



T T T 

IT jiUii 

<LuijjjTN jAjjU aUoj ■ ■<>»"" &l^ CiQjSU j4 LwL<i1 jjSlt Ja& JJ «'tirt(t : iT^ J&uJI 

" ~ '"'j J aM ...IIj jI^I 

: ~l"*'""^l 

i.1 CiljjijiJI JS f.|jl Jl_4:iil jiiaj 

.(l/l^LUI^jiJIjliJIjiiJI) 

: dJj ^ Lu 

<iuJjVI CiljUninVI ■ 

^Hi ^ (^jJI (3liS~iMil,l JjJLJillI 1^ 3'-^^' B 



^ (jj< 1 ,^^1 < A-ll < Cil 1J ^1 

.L^ c-jiTill I n i»-ill jAjjlUI AUaJ J 
••ija ^LIXI ^IJ-iJI j,}^lj 

^j_s lU (^jl—c * ■"■ " J ' '^ ^ Q 

< SjjULi 
^ui .". ^1 Sjj^Li iLijJLj_Ll jji»-ifi Q 
Ijii (3— a V j'l ill j-laJI) (^K 'I 
j-~ 'ji ~ " -.lUU^ "jfj '^ °" 

.a^iUI 



I 



4 ^ ^ j_j-ia.dic_U 1 JL^^ 1 Cj \-ij£j^ Cyi-^ ?-^^ ' 



Schneider 

^^ Electric 



!Y|u To \ iCicLiAfl 
jl s. yi ]ji iri I V I ilii^ (3^ J-il— ^ ■ 

i-n-^ ^ jl^l (c^l (3^ (jxil->'ill J Tn 1 

'^•' -^ ;j_a ' J ■ ■■■'•'! <G^j J X uJI 

.JstUI CiljUitI 

/di^l J_3_a) 4__iilj_:ijVI *-^jVI 

7T ii(«i 1 kij-uj iUL^^I ajji i^J < J^^l 
dj_ljj j'l ^'-ii ■? ....'.II ■ |__ij|j dJjJI 

j^ (is^^) ^si^^ J^>» *e^' (^ 
l| — ^U ... ^jxLd^Cj ^C_d aL^ Ij Ui A 

^ . .1 .^11 iLij a_j_ll jl_j ua llj 

J (] ^^ (jxiij — dJj AJ — <QI Mij-^aJI 



(j^jjhi\ij\^2t\Ci\MiL^jiuL^j2 '\/i 



S\ HlIlM II ^^ L 



u . LJi iOLlaJI 



ibjUl ^ j.l ^".IK J .".I .A. <Jj(]<" 
j^ljjLJUI ^jUa^l J. '^j" (3^.AJ ". ^ 
jjj .1.^11 iLij^l jl ..^ °. iLxuiLaJJI 

cij-uj (^^^1 iLi^LJ jjj .X J^LUI jh-> 
. iQLuj^pJI ^ .'.^i' jl iiA^II J^Lu 

Ijljj (j^L^^lj aj I'lfl^jyi j_u_X-lJ 
^Uasl ^ .>!. A. -....Ml J . ...r.A ^^j_£. 

.(jAjj'QJI 
^j'^Li . .t-sii R iLiAjj^l iUjUXI 

2p 
R=- 



L 



jjXIj Jj^^I J jJa = L 
jiu— jijV^ ^J^l iLujlAa = p 



l£. X ,Xa k\ti 4_Sjl_xJ,l jj jAjjIUI . • I^S jfcl im 
jd S >AJ^ Sj ftrn 1 ^L^Lj >^_^l -".* * *^j"*** ^1^ 4 Cf '"^ " 
ajLlj iUL^ ^ iUaLkj d IMllNI'l^ fljj^^l ClLlljt^iAyi 
iLlLa-^ iCllA—C •"^~.~. ij&£ljx^l I fl . . ...~. i^^J-ll ' fl^ " 
iC—b^Lk Cil— ujIjJ dJj A^ ^Ijx^l CaLij-L^ jj 15^^^' 
.Qa J^jxi^l li^ 3j^=^' (^ HJ 
^j^jj l_A J^l <Lajl_aj^ uAjjt_lll Ljlafi Sj,^ ' "". « ~. 

Iljddlx igii. LujLluI 

u^jVI <it iit-i g 

•' "*j"'M jd P.'j^^ <Q^ iCu^Lla juj i-^J-uJ 

*~"^'' Ja ml jm& J< 1*1 > Jj^ JA P^ ji« (.jtaS 

(11 J JiAJI) 

^l_iXI iC— ll_^ ^ S—us\—L ijt Ml I J:^l Ij ^ ie-'^>' 

JjULI ^^^^I t^ I ^ Jj^ I it-i^ll jSJj jl I 1-^ 1 .ajj.x^l 
Luu^La lJj MI'S 1,1 Jj^^l jj^ jl mX\ j^ . CiLujLujSU 

(d'.l ...j.^ II LluLujI J^-UU 4-l.LuL^ 

■ .".- . I '.< ^ ^ U3^ ' a— Ij-^ Q . .U5II j^ I 1 ujI . «Lu v-d 

(jAjj' Ul I lh < JS Ml 1 ^j_ll JxA^I jj^ 1 jl I 1^ 1 

iC—i^L^kJI '^ J ° -^11' I '. J a ' " j J < ' I - .'.'' <C It'll— :k J 

5j_tls Ja_ujl jsoiio • JsVI ^5^ u^jVI ^^^ CiLuil— ui'^I-j 
-fi ' '-^ ■ .<QI_uj^pJI CiLujI—ujV 4j1u3JI jIj-LI j1 fL^^I 
j^l j-ijjj tyJ-" 4_i_asVI Ciil— L<sj_t,l j1 I iN^II tj*ui!iLi 

. (juLuiVI AJLuijij ^^j^jVI jJjJI 
Sj^^^l ^1— ull '' "..'. " . ■I^.a Jj.AJJ j^J-> jl ■ ".^ ' 
^ j_^lj j3_a (3AaJ ^ ^ 'iioll ^jl_^l jl.AaJI Jj_^ 
Ciil—i^jJll Ji J^ jUJ jl LOaj iC-alt Sj_tli_Sj .JsVI 

j(; -^ I (j^jVI (^j"i Mio ^ja \—i ^1 I ih^ll jd 4.i_aiVl 

jjSij jl jiaj . (CiJj-S O > > — "^ • • ) tjAiul (J A ^-^'ifi 

: CiMa^jJll 



l£, Jj .^^ II ^ .11 «a J-^VI ^LLl^^l 

Sj_ilj Ji_iii j^J_t Jx<sj_l.l jsj_j jji-j 

IJA JIX R ^ ■ "J ° "" ^(-ajLiXI (^l^n'i 
j£. AjVLj (^ iii'iK "i n ibjj ^^ I it-i^ll 

R= 2P 

jUL jjSjJll Jx<s jAI JjJa = L i»j^ 
jia - jij^l-i ibjiil iLitjjJI iiajlSXI = P 
Jslj I^JJ.^ ■ '.^~. I ^t~ .-^ II ''I ^".1 ■ .-.^ ■ 

jjl 3La jSJ aIj 1 1 ^ ^ . ^ ^U^l ^ a 




k 



^ (__^.flJt_Lil Jl^J>iJ1 CJLJ_P^ j^Ji-u3 JLJJ^^I 



Schneider 

^p Electric 





. CiJ^s • ,r (jt Jaj j()-^ II ^^ CiliiCLkl ±)jj^ 



jlajh (j^Kl.l I I lr»*ill ^ <bj_jj1 ■ 
< ju To ^ UjJaS (dLjjl 4l3j.aJXI 

^ jjSI alj-^'iMil LlILc ^jJj-loJI 
^ °' ■ ■*' jj< ~ J J_^lj ■■ -^ S 

JjLxJ,Lj .l4ij <Lia jUJ (_$jj| (j.a- t JI 
• r^^lY 
^) J iKIl <C ajLilLl jLJ ji^ (jxj 

l£ <Ujiii^fi < J-^^lj ' ' •■■^° ^jlAX 



ulj ^iCJjSjJ^n iCsj-SjJll jAjjtUI jl 1 rAS aj-^ "liin 

iLijj ■ »la^ <UjLa^ ia^ I4JS (j^Aj Ci^l-^ ^ jAjjIUI 
^ ^^.i-t] J< "■ ■ Jili—UI iJJjia ^ I .1 « II J 5 .Ull 

: jl i i n^l l (j_jij jjl (jiaJ 

iC_Alx d 4 it-ii j-la T jM J 1 ^yi lift J3I3 j^^J 

JLUI JjJ^ 15^) ^JiJ^ d^ '^!i *Jf^ 3'-"' 15^! 
jj^ ,_^l jJJsLlXI ^ iLli^:^l dLlXI frN Ml (_gJ~lMlfl < 

.((LiJIx I4JS 4-1 jUI iLujUd 





'(} •I'- Jj.^^ II iUjR iLujj^l iujLaXI 
P 



(_f jljill jglt iLLojAI jl lin^ll 

. jAjj'LUI (jl 111^4 : i o J JS Ml II 



nL 



Ji < jLuAllI ^ iLiuslill iULuiXI CaJ\S Ijl 

jl iiA^II jj£. = n 



O 1 ^ ^j^ li V ; 1, 1 JL^isJl CjLj^jj (3-*-u3 ^jjjILll 



Schneider 

^^ Electric 







(11 J JiAJI) &JLUj]J\ ^lyVl 

J^ I ti I "i'-^ """~'J Ij-^ ' '^ '5 ^LLJu-uiXI 7*' J-' VI (jj^ 

-'•**'>■ * (c-^lj iSS^'" ^ (^ 0^^^ L>^^J^ LjUa^L^ x^Lui 

.Sjjill frhiil JSxut jia \ JsVl [j-lt r_^l j^J^ jj^ 

1 A.d T iJii til 1 ^l^kj ^ 

. aaX dn 111 1 '^^j^l^^ ' A.^ g 

:^ U^ (Lujij) iijVI->]^ iiajliXI j.ht"ij 

0.8 p 




L 

.jIlXI-i rj-^' ^ "^ " = L 
«QAi^_d A li^ ftj ^(4— A ■%! t-^"* ...1 v^ -'•* *^ :«Us&.^^ld 

iuaLkj ** ■'■■IS iLijUl (jj^ '••■ ^ LjUa^SU «_ij.uJI 
1 (■^Iaa ^^I 111 n QUJi ^gS\ Si^m -J .■,■'.«> I ^Uasl 

Ciljl uijl F'l uLi ^_>^jj ( Ci^l ^11 i>JA J "1 n ^J 




k 



^ (__^.flJt_Ul Jl^J>J1 CJLJ_P^ j^ji^-U!2> JLJJ^^I 



Schneider 

^p Electric 



(j^jVI ^n nl^ J^^ 



> - f J^\) l^jl^. 


,ji>4«jit 










011 - D. 

r. * . - "Iff 1 '^ 




^ * 4 1 - □ ■ ■ 






u^J J*^J J"*^ >-»"' J* 



^jiJl t> ii£>^ £tj^ ( >> - n) f^ jl tijli*} 4^il4 : i V J djj^Jl 






S> 4 



tji j^^ 4*^ 



'%^_^ jj]=i J I il 1 . ^ L^i^l jjQ 4.^JL^ O^j 



^jl I jl''!'-^ (>^J^ L^^i ^.^^ ^^ ^'' JU^ 'I^.&JL^ l>>*JI 



^SuU ^ji^-k^ ti,Ji[^ ij>*J *^^-^J¥ ^'ij^'-^ ^J^ 










y^ J ^j >ni V ; 1, 1 JL^isJ 1 Cj L^J^ (J q <>> ^_JJ jILl 1 



Schneider 

^^ Electric 



oAJ S- 



ID 



^^^ Jal"-^ /. ^jLxX ^^ ■"■'■ j] i nJI 

Ljlias] jJIsLu JxA^I (jxiij ^ '^'j^^ 
a j^ (Of, ^"'« « Ld.d A^Luj a ^Lj.^ a^ 

Li^jIaJI Jin i] ^Li < ^^ " frj nilj 
^^ ^^jlil J.-^a^'-" j_i£.^ iLs^La^ 

'■ ■ ^^~ i^JJj^ J' A~. ^1 I J ■ a ^p^ 

^Ll * ^ '» ■ " I ftj 1 /I a I A 1 ^ * t'v 1 /I % * i>^ 

(^0 ^ iM Cuj i^j I mil "i 



la.UA Ll^Lsj lj_UJJ J ■"■ « • dJj jLfi 
.&.ulj J*? I ti I 



j^jVlj jAjjIj 'l^a |2;u iLajlAlLl CiLuj CiLuuLi^ 
^ j^jVlj 1-1 1^^ II iUjlij fja J^ J:^ljJ pLLi jjLUI fja 

iUjLail ujji ^jit j^Jj ts-iJI <i iiiii'ijJI Jjl^aJI (j\j (j^j 

ibjlsjJI ^ ^ •' '^ all Cilj— 1— i— HI liLi^^JUl iLi^j _ 
Jin"i /aLa£l jliS. iC_dlJb (J 4^ (jl (3^^^ ^J-^l CaLJ ftSbX 
j1 tjiaj j-J-a ^ ^^! J'^s^ i5«-t >iJt J .j-J-a T ^yJI 
(>? ^ (jJj ^ Jj-«JJ (p) ii_i_ajl_it,l d 01 S I i\~\ ^"i 

.iUjlxi,l ^liVI ^ kiL^I iJimllj jiuJil »L1A1I 
iLujl_aj iJA ojfi^~il,l (j^jVl >^j-^ (j^ (3^AJ :j^ i^mll 
— ^jLlujVI S^'I (3^ i^J >^-*->J .iCilLkd CiL:^jJ-> ^jHI 
JoXJ tLl^jHJ - fa. ,..A d_iJ| jj^l l_a |JI iiiL^^Ll 
tibjUl ^ ^aC. Cilj l4ji ^UasVI 6j^ CiLi-i^jJ 
^a.>^ . , .lUa^l I d A t-^"* ...tl jl &XI ■ ^ *""* ■ aj "■ •■* *la"*ll g 
,jf j'.'.A ^jLlujV (s=^,_j-uJI (jA.t-l) ijULa (_^JX ^1 ^Ix 

:Mia Lj^ 
ibjUl j1 <LuAa^I d_ijlll ^) ■? -^I ■A.<ll Ci^liUI D 

.(a^^I 



ju^ LuljU j^ I'lU J (] -^ jj^ I fij'if 

.'*r rf A *a I I ^..a\ If t^al 'v . I d Ui . . >\ 

(jUii.1 Ji 
:fj! 



U 1 



1 1 



tjt iL^LiJI f-lia^VI 1,1 "i7«"i jiJJ ijiJj 
iOiiaJI) 4_i_i.^jVl Ciljl— illl ^1 ■ ■-=•■ 
^ ^jjiii "ill CiljLu j1 (jo~i inn jl-u) 



'••'-^ • iUIJ^ ^LLils Ci^ mj La^lj dLlA j,}^ j1 ■ "^ ' 
^1^ -•**! * *^ i" ** ij£. (j^bJjLUI ' *^a J\£ iOJl^Lj ?r n iiTl 

liLljJJ Ojjm 1 4 Ix^jVl iUjI— ^1 jLlL^I <^I,^I o^a^ 

oUasI JJ^J I I lt-i~i I Ciljl I "i "tVI a^ Jj— a pIj^Vj 

. La^uIj j a JLd ' * t.Aa ^ l^'*A j^l a J^ U3^ ^UsLx^l 

UTtl 



(IJSAj CiVI— i-^J^Ij 5jj— ail Cilij. 

Ijl— U jl 1 ~1 "tVI jl— U (jj^ (j1 I '^ I 
JJjJ JjJ ' a I" -^ A Jjjj J^ ^j^ IjJjUd 
.<GI I a_sljj i^a i^'\ j1 Sjj HI aUslJ 

j> j •^ "' I I I""' tjjJl »j — 8-^Vl (j' £-»^i 

a'^ Jo 1 1 (^jj—lII AijJI Cilj CiljJjJll 

JJ vJlj JJjU—d jl-^ *J ^ -"** '■■* * all 



A = RT + Rtl = 



B = Rtl + Rt2 = 



il 
Utlt2 

Ut2T 



C = Rt2 + RT = ^3" 



A + C - B = 2RT 




- -t-all J^_xJ iUlj^ iLilLs (t-flfl JJ-C 



k 



^ (__^.flJt_Lil Jl^J>iJ1 CJLJ_P^ j^Ji-u3 JLJJ^^I 



Schneider 

^p Electric 




u 



.CjljLai.VI ^Lii 
a-Ajl— SHI J-' - 8 :j i^J&iiJI S»lj&li (jImjI) i«jUi,l o"^ jh^ ^\,iAlm\ ■ 

.JlAdVI J* J'*- iUaLUil 4J j'— " >^3^ J^ J—lILj jIjj jjjd Sj-^VI <>j^ a J •'t"! mi~i 
(juJaS ^^! 4 — sI_i-oVLj jPjjJiiJ^I ^JJ-II (> JJj-J-a 
JL^^ U3^ '"* * ^ * * ^^'* * * ^1 tiiU A*A ^ "* &AJ (j^j^Lx^l 

. (C) jUii^VI 
(^jJI (X) I iN^II (jt JH ill (C) jli'i ^yi tjJaS jijLi 
(_jjj| I iN^llj j^jVI Ji*^ jLjj j-i j n ~i 1 Ojl \\W lSj^ 
(P) ^Lill jLlL^VI ' '^° t-""' ' ■ I ""■ ■ ■ < OjLLLkl (_^j-^ ■ 
iLajjj (jj^ (P) J (X) (>j j^lail J(i7» II IJjSj -Ij^ 
•t^s") ^j^i^^UJI iujLlt, I' "'I ■ s^ jj^j jLlL^VI jI-lU 
jl jtj^l^l tjjj -(j^jVl j-« (»ji — ' "' -^ i ijj-^ t^jJl 

iLiLlx_i LAjLlL^I jLLi ^1 ■ '-^ ■ (P) J (X) iju iC^LuiXI 
(X) iCsLuiXI SjLij Cs^ Ijl . iCijsj n^LiJ ^j£ Jj.^^ II 
(X) ^UasSU iajlAil CiVL^-a ajj JJ g;<in-<C) ^yJI 
^. "l->"lfl ?T 11(1 IJ jAa lII I() iA< I ;j£, lj_XJ ^ii] (C) J 

(O).iClaaJJI J^a, Suiasi] jjSI .i^^l 
^yJI (X) iCiLudll aJiJ jlj>J dj lot II Cljlj -<^vi i^j 
lislij iQilJ jjt (P) I it-i^ll jj Cilf-ljiJI iki j^ia.(C) 
(P) (^L^ iL-S ^^ jLi_al o tr"i-^ -^i (P) -^ 

(P) jjl (X) iCfll Mil.1 (jj^j ^-jl •■■ "^ La—iS j^JaJtJ 

. (C) ^^! (X) iCsLuiii (jj • ,^^ j^i^a. iuu. icii-aj 



O O ^ ^'^^^'A I ^ j-^1 1 Cj 1 ijS >J (j_*-u3 »_jj alLl 1 



Schneider 

^^ Electric 









V 


G 






V3/ ^ 




vX 


^^'^ 


.p 


c 




, 








li 




V 










(X) , ,1-,<I( 4_ajLai 


\ 


K 







-Vq 




















(C) , ,WI( 4_ojLai 








u 



X p " r 



o 



(X) Qu J^aflj l_AjJ£ (J^^l »>i^j (f^ Jj -^11 3j*) •if?-ll ^t^ (^ J-f^^' &^>9:? (^ 
■JUjfl 1111 Ajjo^ (j^Ajj ^.^ ^ jl n-^V( i-ihS ^t^^ C)J^ ^ '^J'i^ SiLuiA (C) " j" 

( TT ^UaJ^ hiiuo (j<iL^ 

' 'i^s iujl_ax (j^ 'La_^Ij 'j ■ ° dj< Min ^ A. all aj^j 




k 



^ (__^.flJt_Lil Jl^J>iJ1 CJLJ_P^ j^ji^-U!2> JLJJ^^I 



Schneider 

^p Electric 



^^^iCii^ji-o 



03^ 4_i_tj_aJI JJJJ-^I Cil_a.^J 
£j^ t~«"' '1'' J ■ -''■' ■ ^'1 S^j^jj^ 

|j£ (>>-^ <r nj ^11 Cil S 1 iN'illj 
.iLa.jJ jj iblsj jSjj 

Ciit — ^jilj 6' J .' " *j-« — ?-b 

Jn "< till iLi^jL^kJI Cil^JJll ija 
u^\s i HI "ill JxLHII u I ()KldJ 

. iijljj^iJI 



^jjjj ,^1 ^Uailll ^ ^- ■■ ■"■j" iULxJI &-ijjlll <L^jJ 
'••■^ .Ji.^a'-A ^'j>^ cs^! ^'^I'^l SjjULi iLijJLllI Lijjc, 

.4^^l aii Ji.lj iijljj^^l ^Lail 
^ J f jA -w A •£ iLij—kUl * ''■" J ■ ^ ~ ■ < aLc <I_^:^jjj 
xJsli-^^ ^ "■■"'J r"!— iii_A i3^j^ ^ J-lls^-UI jLi—Los 

iCi—lJsj ' ■'■■^ ■> '■■ °~ L« SjLc ,,^lj ^1'^ a'-H ^IjjJIj 
jUJJ ^...lj£:ij ^J>i^ <|j^'^ nnj iOijJ j1 ^J^!) ^^I>i>-ll 
i^a 1 in< ij J ' '^J '" j' "-^ ° (3^ jL_lULi Lajlj_al 
J* -^^j"** ^* *--^ S ^ ^j "■* *^ * ^ " * '* * " A^ >^l 4jJI 

.^LLdLuJI "** * *^j" ** ij^-^ le^ * ^'* * * >^l ajJI 



iJ 



<Lsl_aJI K_ijjj_JI iL&^il '^jj' ^ " ■ 
. d-llxXI iL^LxJll ^ <i->->j^ ■ 

jLiu ji|_t 4^^ jjJjJUl CiL».y 
(DB) jli^~i-=>Vb •••■<" ^^ LjjJI 



- ■- -^"11 Si^lAJj ^ ■ ■t^"ii pj-lI Lx-u jAi^l ' j -^ " 

/Jjj^j^JI (jl IrAs LJJJjJ |_^ dlA->^) iLX-LlXI 

=15^ tfJi^' CiLa.^ *e^j^' fc'i^Vi 

'. (^Tj J^-^) '^ ''^ "* ^Ix &-ij^ ^'^^^ ■ 
i (o\j Jii) iUtjs t:;J>* *^>^ ■ 

iLl£.^^l ^J^UI ClL^^J . Ij^iiJ (jt ••> Ml'lll ^IjJ ^ 



^Ualj jl >^Vj <l (] 1 1 •SjJ ^ J I oit>1 

,•*>! Q->'^lj A •£ 1,^ U_^ Jj a I Q A t A . y^" 



y^jill CiUy £ljit \/» 



,1 



kjJ pjj J" -^ " -.1 -> I . ~ -^ I i^lu 



O V ^ jj-ia-iitlL 1 JL^isJ 1 Cj \-l^j2 (3-*-u3 ^_jj jIL! 1 



Schneider 

^^ Electric 



--^^ 




» 




CDI 




ni 




a 




" 



i 




■^j'-^' Sjtit ^jj3 ^jJ : oYj J&uii 







*-|**^ 



Sj^ JLfillua JUuuij iUl£ ^^jj iA.^ Jlis : of j J&uii 



A <t J^ a" I t A , * 1< ^'* 1 1 

^Lia_a ^ylt Jaijji (^Ij ^IjjVI £^>> 
jljj'i J^^ C^^^i J^'-'^"i jjxaiU 




«Ltiumil Ajjjill C>L&^ 

jljjt <CjLj-1. <C)ljl>it) ^iS-t "ill J (jLiJ— II *j^l I ij ^j3 




(j\-l j"A~ll AJ J^ 



Hf J A-V AJ J-' .IS". II l^jj_ll| ClL^jJ 



^ JiiA^^ 



<«JI<jA 



i3J 



I tj_a ^Ul tjil-AJI Pj^l 



t^i^ 



U33 



.^ ^1_.VI '^^^l ts-lt (.j^l. 



j'l ■ °" cilj-^j (3— a jitf iCsl 1^1 (3^j-i 

Cilj-^^jJ tLi—lLk Cil— clj-S x^ X .^iUti 

.SjJjjAJI JJ£ JJLJ Laji lJI iA~i 

^LLiLuj "■' ' ^j" oj— A jl A «~. ,..! .J 

.iL^^llI » in ■^'i Ij^ J() III 1 i Jl (l^ill 

olii ClLJj-^ jl S dJj ^ J 3 i]j 

jljKll Ciljl \\-\\ iJA Cijlil J^ CiL^^I 
ijuj . Ijl "inn Hat »lj1 jn in~i dJjjJ < 
jjjj3 4_^^ VI— 3-« el J J-S^l 

d »Q »t-A A d If 1 t,.^ 



j^VI ^ ' l>X^ d I'li ~l n iUuljJ (jjj"li»-ill J:klj ClLJj^l 
dJLa Jx^JJ ^jiil Ci^Llc^Ij f-^ JS jIjljI jLiitVI ^j^ 
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(lEC) i-2ijj^ i^jji 

r^ (> Ji^l ^-^-1* fWVk 

rUl^u -'^j'J' J^^J' 
^Ai^jfj^j <JiJ4 '^JUi^ t-^i^iah 

4^^ ■'^Ijj ^iLt^JM '^J^ ^^«& 

-^Jawjui n^JiLUj Ufeuju A^^Jl^ aJij^ 
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jjj_&j iUjJ aJll CiMjKII I— $— Aiil (3-«) CiMjLUI f IjJl 
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^ Lij^^:^l ^jJJj-JJ .^li-A" ...I iLJlllI iLJlaVI ru^JJ 

IP.>^I 

.ciljLp. V "-sjj^ V -IP44 

. JjVI JAaJll jiSjJI Lija. -IPX5 

.(POJI JAail jiSjJI Lila. -IP2X 

.^Luol Lija. jiljiLLuil -IP20C 

tij^ alj-^'iMil - .(jj^jiil (jLaSjJI ys tij^ — IPXXC 

tij-^ j>lj-^ "iMil - < J J VI j-i-ail jiSjJI Lila.IPXlC 

Lij^ jilj-AiujI - < ^pLlll j-i-aXI jiSjJI tila.IP3XD 

■ijiiaSj tij^ j>lj-^"iMil -IP23S 
^'■^<" ^j^j ty*'-^! ^j^ "' '■^" "I -IP21CM 

iCisLUjI^ ^''"^ " ^j- ° '"• -^ " i^aSj 13^1^"' -IPX5/IPX7 
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is 



Id :^l_ia jj_c QWi^ :Tj JiuiJI 



I 



Jjj^jj (jUa 



:Ojit-i-> II 
J Mil itl jxLa^ClJI 

dJ JJ SjliLiil rtjils^l jJjIjiJIj 




< 



(.^^ J^IS '• J^^ u<ui^ :Yj J&i^l 



[Y j - 4jLij.^I S-ajLO-oJI Jlx:^ Ajliyi 



Sc' 



jj2iui o^yoiii jLi^a^u^i -Y 



(jAa-lII I "j .A« .1 jM A<A ^Ijjjjj jilx J*; I ti I ^ 1^".... . 
iCjj— ^1 f-lj-^VI J-a jJJ-aiLJiU ^yA I 1 Ml jlt,l g 

.«JI ...s^l^yi »ia ^1 Jjj^^l 

Ji t Ml "ii Ajij (_;jj| S 1 "<l,l jLlJUI ^j£. d-iln 'I II 

j^Ulj t^LiJLc iLuul uL&j f-'^y" J-'-^ '^'^ Ci^l^^jj 

l_^ud^UJI Ci^L^ pti< fi ^ (^J^ JS Ml I a^Jx Uj^ 

.jJiUI 



JiLA 4JV fjjaj dJjj J Mil il.l ^^ujiLJUl 
V J_S JjVI J:?^J-^I O^ (3I 0^11 ^J-jJaUl 




jdwbiLI (jMiA^Liil 04^ ^UaJI jfjlj3 \ / Y 



' -^ iC—AJ^L^ '^ ■' ^ ^ :ij J< Mill 
J^_£. alj-^ "iMiLl j_ujLlXI (jxLdXJUl 



<Ci«l^l JbUaJJ jajlj3 
.ijjjiW p|ja,VI J> 5j> (> ijUaJI 

jjjjJj^Li »^UaJlj CiLJLajJI jLi Laic .iLiJAJ,l iLxuLAll 




^ 



y j - 4jLij.^I duaJu^\ Jl^ ^l^>!' 







A^l CJJ (j^lj ^ J:klj LJ^^^ >^l^lj ClLJj^_t,l ija 

tS^^-^i -C-" "tfji^ '^'-^,^ *_alt1j jliaJ ClL^^J 

jx^ iUL^LS iLiLa.^ J-^J-* J^l-ujj-ll ojji (jl jLi_!l£l ;j^jj 
.(r/V^jiJI ji^l <(j) JuaiJI jiiil (IPXXB 

j1 <Li!HJiJI ^ji *Jj4^l f-lj^SU Jali JJ>£ dAj ■ 

jUj (j^j "it fi ^J_x_a ^Ijx^ ,_^^jjl_a^jl Jt 4i I 
^jl i»-itl &.j_A_^j ^j_x-J,l Li^l—iJI ij^J jl I 1-^ ij 

j^l A. ,tAI I Ja^ j^JJ ,_^l «^I^Li ^ ' « "■ ■ ^ . .t-,~.ll Ij^ 
J.I/.-«. II J.-^l A. yuljJ 

Sjj-HI Cilj ^IjjJI ^ Pi 4 S aj -^ "1 Mil »lj_^^l 11a 
JJuJL) 7u^j_A ^ La_£ '^'■■« " L^^jlo ^^j d.Aa ^'-tl 



r 



ii J ~ ^Li>^^' 2 ^ t.^tl j^jja 4jLi_^l 



Sc' 



^Ul ooa^Liil 04^ ^UaJi ^Luol Pl^l Y/Y 



i^LiLi &jLi Cal^l v^l J *"•" ^ S tl ...11 rf il ^^ It jajIjj * *^'*- 

:^^Jj La ol-Ltuyi alA ijui (j^j ^1 ^ "■" djSj^ LAjLucI 

. iujSaJI jji, Cil«-lja.)flj JLtaVI ■ 

iJJjLU (3j-4illj ((_Jjl_»JI jj_t jl) (_JjL»JI I'l'l o'lll ■ 

.JjxajUl kilj^l J^Ljj t^Lj^! >^j Jl-^ 

Jyd\ L4JS (jjSj ^1 ajL>JI -jtJI -siUI ^ j-aAJI I 

.Jlli jj£ 

j-OjVI ^^! Jj-oljJI j^^ntl jl— lill tiLiiijSl j^ J o"n"i 
4_£.j.uuj -I ■MSI". J.'i i~.ll J 1 .^A J.^ al ^jj ^dJj 




JjimIim->II ^l£(RCD) 

(^iJlj ^^j-ill jLi-llI (jiiLtuI ^_k. Jn r~\ aJQ "^ VI »JA 
SjjIjJI ^^I J^IjJI jI 1 "ill (>j LiiLJii,l ^^'l <i_i_s jjSj 

J J i»*i n )ja A ~i ij t~i jLLi iiUaj ^^ I o'lo ^jl •^llj 

Jj-t Ji*— i. l-«! (j^jVI t^l i^j-^ 6' 'r'^ (o^ji-« 

— (j^La__uJ Jia — (j^j^^_a p iii-i I (jjxaiCi JiL^ j1 ''Lf Jj 

_j 1.4— iJI jLiim - iL_Lujl_iaJI j^s nU jl— liil »j-^1 jl 
iblijll iL-i_sLS diMil Mi-> Cilj jj^ LT^'i (RCDs) 

J II n1 i^la V * .iJ£ I (j'n'i^'i ^Li j_ujLiXI (_^ud)LJlJI j,a 

lEC -11 -•'••••s > l_al (^jluiLaJiJI) t^j-a-JI J _■ "" 



^flxUI jLillLi Jaxj ^j^^l alj'>~iMiLi 

H .iiJLc ii^Lui^ cilj (RCDS) 



-.1 1. 1 /> ". I I d . » .U'.". II n_^l^ill jj^j_aj 

jiLi -^"1 iifl lEC iji 5j^ Jil iC-iiLjj-jiJI 
^^1 jiljdJI ^ylt(RCDs) S^Lsj 5>j^1 
jil^_4 iji Aj-SjAI ijjjjlAil ^jLAj (_f j_ij 
a J -M nn jt <0j iti-> »lj^1 Cilj 4xaL^ 
.iLusLi, j^ljtV 

l_yOjaj J .'.Ujll 4 ■" .U'.~. II n^l^UI J At I J 

j^ljjJI ^ I f^-^ ^-k. ^ jo "> VI 1^^ alj-^ "mil 



j - 4^Lijg<ll 2 ^1 ,^tl j^x^a 4jLi_^l 



^ \ . ^ 4^1 M,-.ii a_iJL»Ji (RCDs) ij jVi 

.(ilia JaaJI jaljjS) LjsJj jt/ j 
iC_al_«JI faljAI j-Sj i^j-^ V jS_uj_aJI <d Jin 411 ^ySj 

(RCDs) 5>^t ^Jj-Sj3 l_^ jjii ^p_II AilLJai 

j^j <( jljliJI jAx-i ^) L-ulJJI ^- "■I ■■■^ " iL-iJLxJI 

j£ jj^ iULki iLilij^ ifl ^' '^~ '■■' ■ ^fj^jj <JL& <Li1 iglc 

.jjmLiU j-i^j ^.uiLiXI (jALA^CUl jll-i'>1 ija 



c 



['\ j - 4jLij.^I 2 ^ t.^M j^jja Ajliyi 



jj2iUi^h^ ij^yois jl^^jU^i -r 



Sc' 



[j-iaj V -J-LO^-a j-i — t 2^>-a D 
j>lj -=> "i miLj ^pijj_J_S Jl in Vil □ 

^^] jiaj tr^'j (j J* ft djlx) 4lw3^t jt^t (^\ ) 
I d jlj jl— uu .jl (] ^ II d^ (j jJ I I] ml, jUJ 



^'fl A ■'•< '• Hi .^ ^A ^Ij^l^ 

^ ■ "^jV'j I^l^-^^l CiUjLL^ ^j_iLj(T) 



l« rii»*i"i ^ a J -^ "i iin ,_^l ^\^ <i li»-i^l jljJll jj^ 

Jj£ iUsuiil^ <Ljj (J'SU ^Ij^VI (jt <iJji«^4 fi -jl4jaJI 

.iLlj^ia iUxa^l (ilj^VI fT .'"*'"' jl 

jifl ^ i_^ — SjLc ' -J j<^ J-*— ^ '1-^ '^j^ ^^ uia^L^ Lai 

><|J j£. jl <()'il <i -^ Ti'i Li J (j'Sn p ii»-i 1 (^jJlj ^Lij_^ 

yutXJ dLlib a vt^Lj^ J i£. ^jxLa^Cj «G| ^^i£ «lJI jLuu^ 

La J A "■" J -jt^-^ H 1^ ^ <LjL^ all ■* * •^"* '■■" «C_£ ajUa 

.j^iai jl4^ t^iill Sj^l j-iH (^laJiJI Ji^iJI I 



<bli^ iLaj^l aj_^VI ilN^'Li ajij 




*:^yji «4l^^l J:?^'-^ 
i) • •••■'" ^'-i SI -.11 J.^ all I 
.^pLUI jl JjVI JlaaJI ^LiJiSl 

H L^ Qj^lU la .U ^■>^l -^ >aj|j3 



I 







jS-iUI llJ6 ^ :V/ j jUij JS.JUI 



•.^jUjmLuj] (juJJaHa ^ji£ i^li^l j" '"■" '""■« ■ 
j|^_^^JJ <Laj MiStl iUxA^I »lj^VI i« I n-\ jAjjIj I 

Jf . *l ...". A JslJj ^< * "■ * ^j 1 a^IlJI a CaLj i^ j-JUl ^ 

.(\/lj^jiJljiAj|jJiil).i^l 

Cil I J ^jUI (j_a ^ylU.1 (MM ^11 ^^L-aiiJI Jus_aJI | 

' (}-^ ' iC-a^L-uJI CiLdiu-a ' (] ■ a (e^lj-> ^C-ajjiu 
Uc (f ) ^jjialll J()-^ I (_f jiiiia (_fV j«j-ll/(j*'Aill 

Uc: ^yiAS\ .i^ (r) 

jl i()'iV S -^ \\\^\ jj^jll J (j--. II j_ii (jxLalll .1^-^ 

(o^J^ *J^) Jiffi *j-^' '^ ty^! J>«^l *J^ 
LaJ^ ^j ■■<TTr Ja. a ^[£ LaKj ' al-.A. a 1(J -^ jjic. 

^j. ■< iLiU aJI J .a j". I d . » lUtl J.y.al) Jf J ... ,^ti 

Uc J a ^11 4_a_ia ^yltl .(^/j ,A/ j JjIj^I jK.1) 

^. n iin ^Luu^l igi£. jl^'t Cij-^ l-^ ^La. u iJI ^j^J-i ,_f^l 

. (Ul) ^y^iUsLusVI o'.LaiJI J^ .ta. 



jIh-M Jx^ iLlLaj^l ^a-.~.~. ^] Jj^jj] 
■>' ' '^~ ■■■[' jjjl iXI J— i^ (_>ixa^LJlJI 

C^LS Ijl • ••-' ' ^"-i si-.ii j.^_aJ| 

jL4:i-lJ iLsjjiiSil 4li.o^l C-lj-^yi 



V j - 4jLij.^I S-ajLO-oJI Sj:^ ^l^y 



i^^jlaall JjiAftll j«j iljil^ 





c^l 










jrt"iiiifl jLu jjjlt jLu 





a 


Yo 





0. > 





•,1A 


> 


a 


a > 


Y 


♦,r> 


Vo 


>,^> 


Vo 


•,A. 


•,Yo 


^> 


>,io 


'\. 


.,0. 


♦OA 


^^« 


>,ri 


^Y> 


♦,To 


♦OY 


^o« 


\ sYV 


\o> 


•.•n 


.,.0 


YV. 


si* *0V 


YY' 


•,'Y 


•,'Y 


YA> 


• ,Y» '.'A 


YA' 

ro> 














•,^« ♦,>i 


• < 



^ (juoUl j-j-aJ <C — hoj "i Ul (ij 511 
CJ^ Yo =UL 



UL = 50 l4_jS (jjSj ^yj_J( cVlaJI t^ o'oaJI j_^ 

.(1) cJji 



I Jinsll ^Clajl Jo"n"i j^I&xJI ^^.uJalll ^ 
TT (^ 'it 1.1 jAjjIUI aUslJ t jj 

IT. jtTN jl 

"•'j ° °" ^ oUa.t_a 4_a_i_SJ CiLJI— u 



c 



l/s, j - 4^Lijg'sll 2 ^ t.^tl j^jja 4jLi_^l 



Sc' 



^j LJJ^j-jJ ^ t'^lal-tlt «LiU^I J-^tij 

jvC.D jL^^ •*tj'^"* '■'* * (j^jjlIJ aUoj 
^ *■"* ■'■"- (^j 



u, 



Iin^^ = 



R. 



50V 
Ra 



(^Ij) XT j^jU |iUaJ c^j ojSjU ^L&JUI J^^aiil Y/r 

J " •»„' j' •> li-rfJ^ (>TT o-ajjlj I 

J . ...1 ... ^ ^'iRPn a .-. tl ^1 . -.11 J 



(j^LjjLUI ' *^S ^C_d al^ = JvA k^u^ 

-.1 ■■<J~II 
jLjJiU (^lit iVill (^j "iMil,l = I^n 

iLlia^l iLij_i_lll jjLxfii—l, ^ ■ ■■"■II ■ 

<(nJI..Jj a ui HI *. slj i\ 

A . •.!-.,,■ .Ilj iLl_clj^l -"•I j*'j 



Sjjijil iLsiUJI tjiUL 



li 



e^ (J 



/J 4^ 4 '^Ij"* '"■■■ /j^LJjLJ ■ *l^a * ^ *'^ J ^*J ^ a*,..<tt 

• ^ ■?t-.5'. j^ Sjlx I lAj^ iLijJLUI * •'" lUa—J JjLa^d 
V ""^ iClLl-l^j-llLj (j^LkJI ' 't-all j^tj dsN'lo ^j'^ 
JJaf. 4ii^ Afljl r n j1 ^"n i Ijjij .dJj^ 63^ 6^ i i-^ i 
i^i\ (j^jo^jl (jLiiai (j^^ LujLujI J)J<"" ■ Qj ■■■ j^LjjLUI 
i^ljlll ^_l£ ("•' ' '*j~'" 1-1 1^^ J ,d .'it ~. II jji^o : -US 
Ij.:^ jit iri iuLc i^j^jVI JJaxJI jl-u jlj^ Uj^ '^' '-^ ■ 
jAI r»-il,lj ^IjJI jL-lUI Ci^L&j^ JaA-ulj ''"■<"■ V ''• '^ ' 
jl ■ ~ll ■ J^ «"■ (j^l iLllS^ll '' I '< ■ " ~ ■>l'^~ ■■I ^J^J 

iUL^ ^ LAjI ibl_sjll S 1 Mil MiVl Sj-cLHI o\& tjjjuij^ 
4Jl jSjJL) jJJ^J <d j~i I M n j.^lj ^^j^jt I ih< alj-'t'iMil 

^ lIj ^Ij u'<I(; "■■■■ "11 iLi_£.jiJI <iN->l,l iUL^ ^ 

jl^l Cilj-iJ:^ ^_yaJSLj JS '••■^ iCil u^jUl ^^ 3'^^ 

* '"^ '•l°'~' ■■I jUJ V o)^J <TN jAjj'G aUsJ •'I '^~' ■■I 

TN. jiUii ^ iL^JMI t^j^VI isj^l 



^ 



^ (Rn) iLi£.jiJI dt-i->fiU JjLaJll jAjjIj ^jJaS iUjlld 

.Ajl T • ^ (Ra) CiLu^j^ jAjjlllI -i^s iLajLa^ 
.jjiat V,V = Id t^jVI JJsJtJI jUi 

jjjju dJjJj ClJ_Ja^ol = Id Ra=UC jjifliCiJI j^ 



jJAat Y,0 =" 



= I&n 



(_yia r- • (^Li_s jUi dJ t^iJI RCD Jl^.^ (jla aJiJ 

iULiJI 4JljV 4-1JL3 ^jla f • JiLa, ^^ JaJU iJjjii jJJjI 
f,^ ^ jiS] jl cJjs o . ^yla^ j^ Lfjs j^ ^Jll\ 



HV/400V 



lUjIjid 



lin^ 



U, 



50V 



Ra Ra 




(jAjjLJUI i_it-is iC_ajl_a_fl = RA '•• ■ 

-.1 ..<y.ii 



XT j^p jkUaJ is'A ^jU (^linil Jt^UI : ^ • j (iSj J&iUI 



^ j - 4^Lijg<ll 2 ^1 ,^tl j^x^a 4jLi_^l 



a< 


a 


Y 


\ 


xIAn 


i< 


i< 


^o< 


r< > 












cyJ>» 


\o> 


\o> 


Y« • 


a > > 




\o> 


\o> 


\o> 


\o> 





XT j^jU |illaj ^j ojSjU ^Lftllil J^^iJI Y/r 



(^Uus ^^jJI SjiUI jJaURccB (x ^5 .-.tl ^1 .-.II. LuiLoil 

.RCD (jj iuolA iijs J .~.« . > • • A d 

.(^<•A J j-aRCCBs)_1 ^. ^".is-.-.vfi j.^Mi s\. .. s ^^.. ,.,..-. ^^M,.>^ii 

UsLa" r^Ua^yi ^1,1 ^ -1 i.,l :ajia.i(_a** . , ^ . ., .- ,,- „ --,-.., , ., 

I- >- r ^^.,^jj.uj 1^ cj^lj (jtJLaU ajjjjul tULiJi,! -.if ja-^h 

m1 AJiijRCCB ".U^l ijl ,_l»j V "»)jlj 
jUiURCBOs ("O" _j J_>»^RCD jjli 



RCDs 5j_j.^V J"^ ^11 iClajl u! 

jlJ (_yJ— II dH (JJ J_St 5jl__t (j_J-Sj 

Cil 4 i.*il^l pl^ t fi ^ I (] ^ it-ij 
,d .'.Ujll J ....I .Sll 

I n\y\\ "l ml J^ uu 0J— iXI i>j^j 

^ ^Ijti ^Ua^ tl . •^". ,..l . ^ A,..". A 



ajl_£. Ajj (_^ln <ll (3 II t-i'ill ,_^i_S <dJjJ 

l£ CiliLuid ^^i£ ^j^bjjG ^jUa^l ' * *^ i" 

.«LjjJLUI jji^n ^< . "■ jjl^i^ jljlldl 

' *t^Q ' * *^ l" ^Ix >ll^". '■■tl ^1".^ . I A*. . . 
i_^ La] .iU.X^I Aj^jj JJ£ J-^lj (jAjjIj 
. .1 h^a f ■ . .< /j ■a'^ .a ^ . . .< I I .".I . . < ^" I I 

l_jJl£ ^l-AI J,}-^ ^Ll_9l_usl j.9_1jIj 

.^ll^'lMitl jj^ |^i£, ,_^uAill J^ J I U'i I 



TN 



(j^jtj |iUaj ^j ve^j^ ^Lftiiii j^^iJi r/r 



^ ■" »" ^ •'■<■ 



^ 4- 



oUL. 



plj^VI i« 1 '^^'^ Ji i»*iJJ aIj <C>l_ajjVI 
^li^l Jj^^l ^1 iLiLOjaJI iLii.0^1 
iLll_S^I ^jl n lAlj (_^J ~. '■■ " j£ JJ£ 

Id=^ or 0.8 -^>La 

(^AiuVI jjJs — JjLa^ ^^ =Uo 
.(jxijVI JJaaJI jLu iCiLa. 4SjljLa=Zs 



J.^1 Cll— sjLsLa g-j ^-^ ^ ^jLuUJ 



Cil 1 I'Sj-UI s^lj:^l i« 1 1^^ J 1 i(*i^ jUJ t-it-i^l.l IaA ^ 
iOaiJ 1^1 S^Lu idua^l <Lii_^jJI »lj^VI yi *fljiM'Stl 
.iLul^J Cl^U^JJ dhiillj_l dlljj Sj.^1 jji»-lt iU^j^ 

<Y / 1 ^^j-ill .maJI < " j " Jj-fliiJI ^^ 7tiij_a ^ I— ^^J 

J Mil il.l J ixa^-UI Ijii I4J (_;j.^^ ^^1 iCijjJaJI jli 

ftUaJ ■* *'^". '■■ . '■■ ^l^ Ijl La£. ^ ^". * ". 

^_i;>s TN-C-S j1 TN-S jl TN-C ^^ya 

iLLijis ^-^J-" ^ Y j JiAJI .LuI_uj1 TN aUaj j^JV 
(jj JS Ja-t JjLa-tl Jj-ojAI L^jS J n 1j (^jJljTN-C 

.(PEN) ^{^\ J^^lj ^li^l ^jVI J^^l 

^^j-ij1 Jla£ (_ft jL-S <TN jiUaJ Cil I J "i jJ j «jn -^ ^jij 
,".! . *". ■■■A ^) .J &Ia — jjI.^.^ jrn^ ^ >^l.^ ^1^ Luuj J\jl11 
iblijJI CiLiiKu J -J ■■■" ^Jc JaaJi ibJLxJI JtaxJI jLu 
j^Jt Jj^ (jjxaiCi Jj(;-^ I Ltlijjl (<la*J (jl (j^J-" 6^J ' 
JJaaJI *j^j_a jlt JjLa_a — ^1 — jjJs '■^-^ (JJ X* ' 
.^iL^^I Ji»-i^ll (jjj JiLi, 



aU3j_I iL-i uil LuVI Sj-cI ill ijl 

jl u j1 jU lA ^^TN (jAjjlUI 

I i4l *; (jj^ ^3-^ ts-^J^' J'aaJI 
jl 1 "1 II ija <LiLs^l aj (;-^1 J 1 1 1 m"i I 
j_.il_LJ.I Ja-aJlj J.n s) ^\;^\ 

(jAl in o j .iilj jl_u CjiL^j_a_J 



or 0.8 




/T 



^ » j - 4^Lijg'sll 2 ^ t.^tl j^jja 4jLi_^l 



Sc' 



^ 



<Jt-it II ^^jx ~'^ jLi-lil iClflL^I jj^l Ci^U^jdj 
^1 JKxJI ^j^j_a ^ aj^L_aJI S I'll S^l Ci^L.<^jJllj 

■jj mt l 

.iUlsLsJI a^ljJI iui^ iCajljLa = Zc 

. (Y/O t^tjill ^1 " A^iUaxaVI AiijJaJI " jKil) 

^yJI jil_«JI jAjjIjJI ^Uast JiL^ (> jl-^l :iQa_:».5La 

^j£,1 iCijLxx jua ^AJdjdl /e-lc) <>-l (jj^ '-^J-uj jji»-il,l 

^ji Lsj a.1 j-«VI ^1 "i -» I Vj »i*-t1 d'li 1 1.1 dJj (jj 

./'ll IMI^ II 



.^J\-lJU. 



Jkjdl jUi = Id 




TN j^jtj jkUiJ ^ j t^jU ^linJI J.^iJI : ^ Y j {i3j J&AJI 



o^ • ' "'"' ''ij'' '"*' "''fl ^ " (jA.t-1 
^ j_as i^jj.^ j^j—i-i CiLiI Mi^ll 
_j < j^L^iJI c-j-^l tji XT' J(i 7.11 
impedance loop BANE . 

(j) Jj-aiiJI ^ji ib»,jjail AiijiaJI aia 
4 ajjJsUI" Y/o tyCj aJI ,il-iJI 

ijj^ jmi lia tj-Sj " iLLa.iUax<sVI 



: jiLfllll j^ 03^ ^ ^ j J^"^' tf^ 



CiJ^ \\o = 



Xf. 



=Uc 



.Ijjla^ J Tit I dJjJj 

= iisi^ii Zs iCsjIjUl 

Zna+Ze n +Zde+Zbc+Zab 
(jjSj jjjjt S^Luill ^jjs ZDE j ZBC cuLs Ijl 

.j.jl^ni,r= -^ 2p=ZS 



ir,ov"\= 



M,r 



(Inl8=) 



^. X .,Ax Yr< 



MX 



(jjjjI \ "\ • Sjilj jJaU jjjLujI ^ylt( In 22 

"(_^ti-» III" (_^ Ml it-il'i^lj J in^ll Jl () -^ t-n in jj^J 



\ \ j - 4jLij.^I S-ajLO-oJI Jl^ ^l^y 



*fl -V H ^ 'tal<"A J ■>■» A j 1 a a"* 1 if *'tUi aJ) 

iCsjjiiiilj iCsjaiil iLLo^l f-lj^VI J^ 

iCs^^l ijuSJ 1^ l(]~i iiin^ (3^^-> (.T^lj 
jUUI £jLAj (jjSj Cu^ (jKa (_f1 j^ 

a| ^1 AA^ A 

jj j" ■?. t I m « * J) t^'V 1 1 A .L_4_J rf 15\" A 

cJjs rr- -1 iuQ .,T 

cJji i • • —1 iLulJ • ,* o 

jjIjj ^^ A j'l tl,l jjIjjJI CuI S IJI 

ijS.s ^ •; ^j^jj iilajVI i»jji jli .iLijI^J 
,^^ril,l jLlUI ^j^l Jl nt'iMiLi <Uj() Ml I 
. RCDs 

jLlUI Sj^.^1 Jlnt"iMil jl :ViU3JAi« 
jl (3^d-i T 4j3j-> If! ^ j^j U£ I 4K"il,l 
• iuij^lTN ^ (^ ^Jjj^ Ui^ 
l£. I 4K"il.l jLillI ^J4-^1 Jlfn'iiiil jl 
Jj-o^l jl (3 'niTN-C-S it a_laJl 



jjJaJI (>J tyiiuVI JQ 7> II 3j^ *^'>^ ts^ SjOaJLl *iajVI 

Jjl_^aij jJ-Ja-ll (>J J-8 — =JI (yS ts-^lj -ts^j'^'j 

.TN aJaj ^ iULLxJI j^l^VI J^ d iHi'ilLi 



±ij^ (^jjl^Lj) jJaaJI jjj 


(cJjiUo) 


SA 


^YV 


si 


YV. 


sY 


I" 


<0 


i"< 



JS^j) ^V J ll "till Jj-OJ-llj tj^l^l 
Jj_S In (] rA < I j£. ^i»-| 4l jl ^Tuolj 

Jill JuaiJI Ijj^j .1 4K"il,l jl— uJI jl4^ 



CiUataaJL SjJ-^lj iJ^uaSJI gJaSJI «l<j1 : ^rj JjJa. 

.(lEC 364-4-41) ^jVbTN J^jlil 

Sjj^l dJ-j jd Jj^l ^'-'^j ^j-^ i^j : \il9ftaJA 
((Pl_ji o j^ Jst Jlj-^Vl js (^ L^t ^1) JjJ-^l iJ 

Jj.^ * *J J " ** >^lj^ ^di—JLd L^ aJs -'**^ " l_^ ^^ '■■* 
"ft iaj_Aj LuLj Ijl^-:*. (^J-ij ^^1 J jM o'lll jSljjJI 

^1^1 jj JJ_t jIEC (^-ajJij .j^T 






^ 2 



^|_S Uauljj J,^ 4 II :Uj J&^ 
TN. jiUaJj <Lii>j>a CiUiSjU Sj^UI 



^-k. S^ljJI xJal—Sj iLiiuJJI jLi_lll Ji^ sj_&j JjJLj 
. , \ jx Jst ^ tr^jVI t« »J^'J J "^ ^ 'i-lai*. iUIJ! 
ja^l JjJ-^ ^ ^LilUI Ju3_illi dJJJ r t I'ij .<L-iJIJ 

Ci^lj Ld 4 flj ftdit^d I ojIj j 4^ L^ a.uj y* ftn tiit.l ^. in^^l 

j1 Cut— S 4 . ... .Ul '.t A J.^ all ^Ij ^j ^'j^^ J^ 

l^ l^j^ 1-4 iSt-i j-i:^Ij I4J j1 Cul^ iuiuJ .iLujjj^l 

Ia=Im. iUuiUa 
CiLL-usl^l jj (jiail ^yi^VI Cjjl_aiJI--9 JL». (_^1 ^^Itj 

.jUitVI tyi Lajlj ii.Jj jt ^V i^^l 
• ,A jiUo/Zs UsLiJI jLu jl J_jJ-ail jj jLi dJJ jjj 
(j^jAI ^^ ujJOaJ jSJ j1) CjLjI iii^ILj (jULiI Uo/Zc 

tj;j" ..'^ a| ^^ *** Jx^ii—ll t^ ii(^ J^ O^ J ^' U3^ 

i^JJj^ jl fliAl Jj^ J ..yNall jx^l jj J i(-i4ll (jll^'io 

.<Li ^joiiitl Cl^^l JJJ-^ J:^lj Ji»-i4ll 




Jl jJ-9j3 jKaVlj jL-S IJI 

3°*^'" j^^-i4 jI-lUI vtsU <it-iiiiljj 

I— a^lj j jl ^ ~ • '1^^ II jl u jl jj 

A , ^a I I X ^-^ aJ At "I I La » . A j^ a" ... A 

^^ji\ J >-^° lll-> j1 iC—i-tuJJI 

. Im jii,-i4ll 



Im^^or^^* 



(Li^l^UaxA^I .1 ... ^ II iCij^^ Lxxi 
(Y/o^jiJI^Ijiiil) 




w 



1 



^ Y j - 4jLij.^I S-ajLO-oJI Jlx:^ Ajliyi 



Sc' 



n* 







^ 



jALboJLl iCkkwl^ ^UaJI 

J () it-inll (3-AJ-ll Va jl I "i II »ljl j>-uJj (3^ I (i'ln J ^i "ill 
^ L-aSUo/Zc • ,A jiUo/Zs UiiJI j' ■ "a .Jj i.-\^l.l 
aj_aJ( J 1 I'S jlj_ajij JjL^a^ij (jlj ojV J^ 6^ JJ-^aj 

is^^AJIj jj '^"ll |^La_lVI J-l— X-ulUI ^jlflriM iLljJjx^l 



la -c^orO.S -^ 



Yf. yi J<;< ,till t^J-uiVI JjL-aJll/jjJaJI J«-^ :JLla 
Jiiii ^ji jiJu^l (jj ( ^t-n 1 ,1 jy-aiVI jJaill c>«jj <C)Jj-S 

^ I^jpIjS (j^jula —1 iLLilAXI ^U-iiil .^Lulj • , i ^ J \ o 
iCi^LxJlljIa jLilllj .cJ^i Xr* j() -^ alj^'iiiiLi a^ujJI 
(3^^ Sj-^IjJI ^LsjI X a j1 a^ljJJ iLLKJI ibj-iiliaJI 



la 



=Zc 



la 



(.,.A)= Z'^ 



jj ■^'■11 U^JJ »Ij1 (jl flrAI J^l Lii&i ijj^ 



pIjI ^'i ->"ifi ^ I— iij-1, 



3 u-iaj La 

jjiaj V iLiU:iJI_9 JLa, ibt ^jij . j^jiaU 
4iil ibjiiUaJI iCsjLxJll CuLS Ijl I (jS.s^- 



djt^^^ fiLd^ 



JJL 



I Zc j1 Zs 



^ y j - 4jLij.^I S-ajLO-oJI Jl^ ^l^y 



(IT) j^jLi |iUaJ (S'^ uuSjIi Ci^ ^jt tkaJ ^LftJUl j^^^i i/r 

tCflJ itiStl iili^^l «-lj:a.VI J^ (jj^ I *^=>^l 03^3 '(J^jVI O'' *JiJ*-« '^^?^J^' Ui^ ■ 




(IT - |iUa^ a^j^i 



Ua^b <LiJI jLuiXI ,^jj^j'i\ u a^lj jJ^ Ua:^ '^3'i^ >^ 

Ji3 :> ijxa. (jiaj Vj (T/rj jlaJI Id X RA<50V 
jljlaVI J> *J-SI^ J^ji : ^ "» j Ji-i iJLa. ^^ j ■ JL" jji. iblaxJI ip.QJI (>Id jLiUI jjIxj j 

CLjSjJUJ «U«AJIj ^(jJI) ^jVlj .CliiSjiJI ^ylt 14!. jj^ Vi JIjSVI tjlt S>Li. Cu;u^ 

: ijiii'ill Wlb ^^ I iLuLj ^^^ ^j 

j^x^jVl ^ J j^l iUL^ iU^lj iLlSljJ J-'^>' 6^ -^^ ■ 
iC£,j_uu 4^^L.i^lj JjVI Ua^l ^J^ /fit lJj— tUI I 



HV/400 V 


Id2 Id, 
— ► ► — 











( ^\)^:^ ^ 






^^ — K.J-^>c^ — 


B 1 n 


* 


1 




Zct 1 


1 Id2' 

1 r 

J 


vw 


■ Id, 

■Id2 


4ld2 


= Zf 


:_i 




.^^ 




'— » — 








J^ ^- 


, 



IT. -jkUao^ JLuoj>i oU^jS ^ Jjl ^j1 Ji»J JJaJI jLu oIjLuu : ^ Vj J&iii 

(Jii. jjJLj) (^jUdl J^ Uu UI (^j .jjJa JiJ jijl ro • • 



I * ^ ^ " -^ Ld— ^lisl 1^1 ^^^ 1^ j'*f -'•* *^ * 



Uo X 230 



= 66mA (jjis JSJ) 



ZF 3500 



jl a a J^l -^ J—''- 



^'J^^- 



Jl_a 



^ ^ a "■<H --Ijl ■ ••• II ^J -^ "H e,j ^ -^ti ^RnA 



Ua^l iti^Ss^ JJt < IT t-l^-^ ' ^ 



r 



^ i j - 4jLij.^SL!I 2 ^ t.^tl j^jja 4jLi_^l 



Sc' 






(jxiLuJI J^L^ jLlUIj jLi^ J-*-^ fy^'j ^ ^-^ L^^'j 
Id2. (^j^Mill jUiilj (jjjjI (_yiialdl 153 ) 



<jLl1JI SjLi^ iLij-ii^ iLil_a^ ^J4-^^ 
ij(4J ^ji liiAsJ (j1 JjV Ua^l (j^J 

LujJ . ClLu^jUl ^ dAJU ^V^-J ^j^lj 

JJ£, I lUr ^'" ^" (jijj ^LUI Ua:LII 

tLafcl ii-in ji •" ''I (^^ J-^ I' 

j(.g -^ I ^J^l Ji^l hi ir^ (_gj"l mil 

.jl—illl ajLij jd d ilfi 'ill rS^^^]) 



i^a j^ik'Ai LaJV ^j-ui-ll J"' °" Uj^ J-iL^^ JxAjx 

iAjJLUI CiVLa-ll (> Ji t^i . ^'"'"^JJ Ji^l 

JS (jjSj j^l Ol— j-j-Sj-^Lj (jn~i ^~i :^^JVI iUL^iJI 

d j~l Ml fiPE JxAJX X^ iCL^jx |^_,^ <Cflj IM<U Ci^la^^l 

JlkJI jl— u jl Ml n 1^ j'.A.A ~.A S •■^Ji ^jUasf J.^^^ 
Jl nt'iMilj (_^j ~. ...tl ^Ix Ji^ jLu J 1 A~i ""^ ■ 



jjjl&i iJjL^^ Jxa_^ JLui (]^ oj Ijl 
^ 'I ■■■ 'v 1 a^i^JLuiXI J_4^kJI cLa— iS M ^<" 

0.8x^3 Uo 



2 Zc 



>.Ja 



^f_Aj .j^j-bV ' dJ— ul ( IT aLJaJ_l 



l^\ ^lxi3VI-> J->L:^-S Jxajd ^j£. jlliaJJI J"""' • I "'• '^ I 
(jxiLu Ua^ CiljLu -°^' '^" "■ i^^LllI jl^isVl Ci^U^jd 
^1 JjLaJll Jxa^l ^ (jjiti->ll jja Ij^lj (jL£ U Ijl 
tr^jVl i> iJi>J *-*ej'^' CiM-a^tl JS) tyuijVl 
IT ixjjVI CiiUliJI C)IjjSj3 ^ U.IT) iaiaij ^ 
Ja_xixuj (jl j j_j^ jjLJLI j Ji^' OV J-4^'— * 6t^ 
(^1 S^ljJI j.>^ (jd ^jil^l CiLij'wiiU ol Mi^ I 

Uo 

(1)0.8 >La 

2Zc - 



>.^tt-ii<^VI 4_lijlaJI ^^±X <LiJj_a* 
^jiJI jidJ JjVI JL-UI J ili^l 

. r/r 



< JjLaJll / jii=JI .i^^ = Uo 

(r/rj jJiii) SjiidU Ua^i jUi lIu asjImi = Zc 

. (^Ll£.VI 1^ iiA s ^.z\ jLlUI (_gj~iMifi = Icl 



Ijl) (>j_LOjt (jdiiJ (jjl^HI jj^^l jj 
Jl 1 I (jjJaJI (jxiSJ ^fi£. I_a^ iK (j^ aj 

jt-IMlljJ X_lj.uJI j^l^'ll '""■« -J I Ijt-I^ 

0j^lj_ll ^1 s Jx<3 9 j1 j-it>\ uaJLl 

Jj — usj3 (3_uij j^jj ^ylt i^yS-^l — «>iVI 

iC—i L^jl Ljlia^l "•"■! < l_a Ijlj ,_jj.^jVI 

^^ .iLuxiLl CiLu^jUl ^ V aT <iUt"iMin 



PE JxajAJ 4lu3_j_A <Lit^^| 



d vJLul_d 



(TN jvJaj ^ ^^ iA.-....tl dJj Jla) Sljiaa 
j(; ir<n jl (;mM/(Jxflifl) 3'—^! ^ '1"^ 

^1 4 J..1 4 » 



<"50V = 


UL (ijiU) Jmill i>j 


(cJja) Uo/U 


d!)Lu.1 i _ jljbl r 


d5L«i r - j^] r 


(cJji) 4»e<^'/ j3^* j^ = Uo 








(cJj4)jjfa/jjfaa^ = U 







SA 


YY</^YV 


•,A 




St 


ix/Yr* 


•,1 




sY 


^^' /I" 


SY 




•0 


\ > > '/OA* 



(lEC 364-4-41) (IT)-j Liitjl Uus^l ctUsiJill SjoaJLI i^^^i^aiJI Ji^siJI j^jl : \A j Jj.i^ 



^0 j - 4^Lijg<ll 2 ^1 ,^tl j^x^a 4jLi_^l 



ji^aJI ts-2^ -laJa^ « *-ll ^ ty^ 

Sjj^lj iC_iJL3 jj^ d^LuiVI (^'-■j 

iL_uL3 - ,0^ CjJj_s XT' / \YV jit 

a-uQ .,Tj cJ>i !• '/Yr- jit 

.cJjs "\^ • /i • • jit 



^u-uaj .OJ^ YS ij^^UsxoVI .1 i; 71 II J^ 6i^ I nj'if(l) 

:Jj^iJI ilij] 
: Ji»-i^ll 4iaj1 p <i»*i~i iCJji 
(jjij di(_uiVI tp^ Ji^' tP^ hh^n iUL^ j^ ■ 
jjt ^-^l-J '.Y <CiJj_9 YY' / \ YV jjt iL-iJLj ',1 
.cJjs "\^'/i' 'jit ilia '.'"^J cJjs !• '/Yf' 




£kajd »lj-^1 Jjo^jj jifi ^LUI ^j^xojVI) Ih'^ll i'^ jVi jLull Jf<-» 4j Sj^Ij ^IS : ^ ^ j J^j^ 

Sj^j^l i£ iLijl_s^l jjjIjUIj jI-lLII ■"■' •j""" " "■"*"■ 
.J <"nl.l ^LlaXIj JxaiJIj Jxa^l 

jLillI NiiA CiLij'iiiios \^j J^u^ ^ <l1laXI aJL^I ^ 

.Lijjjj^ aIj j1 jjV j iit^^ll ,_^ia jJI ji'ti'ill jjj J^ljJI 
LjJLa JaLxUI (jiaj > AJ JjJ^ ^^ I4J (y^jA' iCiajVli 

rtjUaJI (j1 jj^ ,\^j Jiji ^ji ti'ii it.l iULiJI (jj :JLia 

=245A ^ "^ ' -''^' t-^^ &iJ^ o^ »j^>iii SjiljJl j-i^ jii) 

^Ij^^ JjJaJI (_yi jLijI "I "1 n I_4_ji1 j-OjJLij j-a.1j jjJa 

Ja.V AiLa^ (> jjV ^^jJlIa jUUI jl pg ^i(_^j_a^ , ^l_ail ^^ ij-jji ■■■ -• - (jO^jAjj 

iJi-a. JJ^ (>j (^j j-4xMI J;ii^ ^L^ ^L^l »JA Jia j^ .jjJaJI CiiUsj^ ^l_ia ,^uaij 

CLilaJi- (> ajL^e! 6^ ^^J Ji-^ a_aj>uJr' Jl - - -■ ..I jit SjijjJI Liia *_Sjl_a_a 

JS^ (^ lIusj l_4S<ji!il_.^l J;ii_<i.i jjo ,.. g.^aii i\A J . Y/« -J °") "^"j ^Mi^.^vfi 



Ua^l 



jliaVLi SjiljJI Jjis = L 

j~ "-iin ■ JxA^l »i^s A <L^| Mill = & 

=2x22.5 x^ =64.3 mQ 
B,C,D,E,F,G,H,J ,_aUI 4_«jL.a-aj 
2x64.3 = 129mn Oi^^ 

: Ua:kJI jl->i jj< ■'■■ IjJ 

0.8x^3 X 230x103 
129 



JSt (jjii^ d_iJI jLUI jl_iiJlj . \ o j ^L^ ^ ^,^ J, ^ -^,y cu_uia. ^^\ aii 1-4 t.A 
(>J-r?-^ . r/r ^jiJI jiAJI(^* ^iTN 

' »J^I>A^ FGHJ \ SjiUI Liia iajlla jU IjJ 

= 2RHJ = 2p ^— mQ 



C 



tr^i- 



■liJ Ajl ,_jlU.Li iL-it jllI iujIlXI = P ±1. 



\'\ j - 4jLij.^I 2 ^ t.^M j^jja Ajliyi 



Sc' 



^°- "■*' jLuJLi J-aAj J^lj S^lj &Jsl_S Jl ^« ~ ■■' ■ 



'^j J ^? <it-i Miljj <Lil_sjJI J* ^ ■ '•• ■ ^ ■ 
■? ■•■■I "'^ j-^^ RCD ^j() ^? cuLs 

jl— u (jl V! < '-'Jij— ^ '^J 6'—^ I— aK 
iC-u-S (^Jt "n (jlj ^V I4J J I < Ml "ill 




. JjVI Ji^-U 'i'A^ l^JJI jLjiJI 

xAj (^j II ^1— ill Jl^JJ 4_i_uillLi 

i^^jl i-tP-iS aIIu I_^ iC£.j_a:^_a J^lj 
^1^1 jLi-UI ija ibli^l jl—S djj_uu 
.(\\ iUL^I ^ L^j^ (3^ '^ J^^ 
\ ^ Juai LiAjI jlajl : ( ^ ) ^Uo &&1a 
Ja^^l i-il— s_^ Y/V ty£j— aJI J "nil 

.JjLaJLI 

-.1 .. <^-. d .1 Sj ^a -(Y) ilsA^la 

ajLij ija d^LujVI ^LicLij j^^laJI <Li3^IJ 

l0Sjs->'i jiaj jjLU,I i>«^Jll (^ jIjUI 
jLjj J J ^ ^ ji A%"* ,..i 1 if ijj ... t LJLa^i 
jja_a JjLa-tl JxajAI j^ tJJ-" ts^^ 

jIaj|)Y • j JSjii ^ (jijj ^ l—a^.i il^ll 



7^ 



aijMi<;l.l iiii^^l »|^VLj j-~"^"- :£jJlUI <Ul^l 

'■je- J^ u^ t?0 ^-^ ts^ J^ !-«! l^^j'tJ i" iPJij 

d I . ^ a". A -.If J /. ^ A ^ j] ^u^L^ iS^S^ ' ''^° ''^ 

• a |(] rn< n J 1^ i"i J— a iUx^^l »I^^VI J^ ij^ aJ Ijl 
Jl^^ J ......II . ^j^aJll ^ <Gl_S .dj'wti Ljla^ jiliaj 

ibl—a-jaJlj . 5j^ j^it (j^jj_a Jj-a_a jl.^-^ ^j^ jt 

xJsl_s jJ£ £J "^J " I^CD ^ jj<~ "■ i_gii^ LIa 

Jj-aj_a jl4^ JSj .tLc jo-^o J_S ^ji ^i'S-."il ,l SjiljJI 

LjUasI j1 ^ii I 1 1 t-i"il,l H4J 3 -^1 ^11 ,_^ I 11 Millj 
J^Lk ^ I j ..^« ■■ iUsjjj^ Uj^ '^'°~ ■■*' -.If jA-^tl 

isul^l J^L^ i>jjj_a JJ£ i ' J ' ^ ^ _ iUl_C X i ,^ . 

■ *iaiul^J tj-^jVI 




<-5 — I \ \ 



1 — T 









"X 



s 






group 1 
earth 



m m 



group 2 

earth 



^l^^l jj^ l_a.xi£. : 4jjl_ill iUL^^I 
<LLaj_a jifl -^ " 4_SjiM<t,l Ci^ i>*i^l 



group 
earth 



IT. (jAjjLi ^laj 1^ -"'*^ j*"^ * 



^ V j - 4jLij.^I S-ajLO-oJI Jl^ ^l^y 



SELV j^ljJ i.j-jiil s^l^VI js ■ 

a^ I ilNTij .iL-s^LboJI Jj-c J,^^ 
Ja-a J_uij (jl SELV jiljjJ >ijV ■ 

SELV. jiUii 

.^jj^jl jL a .L aa ^_i (jjS-i (jlSELV 
jjlj-jJIj ijiril sl.l jjSj (jt ^-^^ j' 

'^■■^ ■ lu^Lk ^^ ^SELV jtlt^'il 
to t> JslSELV j-j-^ 3j-* 6i^ 



jLaVI >14^ »I,«A.-...I iClsLuil^ £a5LuJI -'IS.U- 

.(SELV)oiliiiVI JSli 

^1— S 'fl ^ " ^li^ ~. ,,.! iit-iiill_^ <UM Mill 3 ■ •^~ iUJ 
jl^^l Jjjuia L4JS JS^ ^1 J^l^l fjS j-ol_LiJiVI 
< ^^1 , <La.l iMi II CiLaU^) I -S. S^ fjla^ ^Li^^^^l 
^^ jj£, jLi-UI j-i^JJ /e-lc isl ri->^l llii J n"n ij ^nJI 



^ * '"1 *5 i^tl Q.^^t A^ 



Li.a ii»-i'> J fifiit-i n &JjLc 



.(lEC 742). iiJjj j1 iiiJsj 

iLij|j_ljVf| Cil ^11,1 iju J JA-U a J mil Jfi^"i ^j"i I no J 

I iiAjl d li»-i~io iLuj—xj ''< • "■ jl/j Ij-^ Jl-t iLijJLillj 

(_^ ' « ~ ■ VI ' "^ 'J .CilAm iju Ifl ■''• J ^~ " ■ ■ La ''•' '^'t 

ISIUa j^ as o • /^ ttjQJI J4^hJI 

. vujLaXI j^ ^LdHJI Ju^ ^ aj^ ^Ld^ 
^l_S jl_«VI -.^-^ >^ Oj (i'So JxAJ_a Jx^j—i V B 

.^yi^jVLi [s5U3l(SELV) o^lAi^VI 
l(;"nJT"i juj ,^1 a^^^ 4ajiM'SU Ci^U^^I f-^j^'l ■ 
I jJj u3j3 LsiUsI .j^ VSLEV ^ u,..ij^. 

(_f j^l 4-3 J MI'S 4jx^j_a f.|J a,1 (_ft Vj ' ts-^jVLj 

.iLta,jLa. «-lj:a.y Vj 



r 



CiJjS "^ j^^Vl ^ jo Mil ,l J()-^ II (jjSj 



230 V / 24 V 1^ 



^|_9 J -^11 ^Ij -^ "1 rill if hiiiljj JA n -til 

. (PELV) ijiliijyi 

■"^"' '••■ ^ i(_aLxJI j^lj_£SU alialll 1^ - ' ■^" ■•■■ 



U U H8K 



lEC 742. <LiuIjaJ| £iyal^l ^ 



Cllj ^1^1 J^ iU^LuJI ^LuuV I -^a^"-^ I '(] -^ ^j^^l 
J3l n"i n ajj] 41.1 jl .a^l Sjj-SjJll <LiJI_xJI OjjtrMI 
Alusjj iLi^LllI S^ljJI jl lj£. USELV aUaJ aj^AX 

iCsj Jij lEC 364-4-41 Af^lj-aJI iCiusl^l ^ijkij 

(jAiLojJI jJsLkd Jx^ iLiLa:^l jl. PELV f-^j^ L$j^ 
jl()-^ II (jj^— > (jl liitLa aLc JS Ml 1 5jjjj.i ^^_a jjiiLiil 

j ji ^ ~ ■ V ' ^ '"' '' 'fl-^ " J 'I «""■ " JL^aj^l a 41^ "in ^ 

aj -^ "i Mil jl (] -» II jlj < CiJj-S To ^^fi Mi^l J () -^ 1 1 



^ ^ j - 4^Lljg'sll 2 ^ t.^M j^jja 4jLi_^l 



Sc' 



ji^^'ill 5 J n 1 Ji»-i^llj Jj^jJI SJ^^Ij 



(j^likJVI J^tOiii ,^^1 j^l)FELV jkUiJ 



A_4_ii(_a cUlj— :?■! jLiPELV jSELV ^IK. 
(jLa-iAJ ii».p (jlj jjVIEC364-4-41 ^^ ci^j^i 



Jia -^ ".aKtl iL-iU:^Li j1 iLij-jLlllj 



(>J 



,1 iLJxdLL 



II iCjiil fS .U jj^ CiV^^I p inm'ij 
•J>-" (^>i^ 

Sj^ljJI jj— S Ji^J_d ^ lJj ulSj 

iijjl jJI dit luVl JljJsl JJJ aj ■ 

.(^ >J^I Ci\ t mil A^ ' «\ ^ " 1 

j_sij3 ajL^ ^j .»j^ ^^ ji^.^ 

5l_tljj (^jjj_iAJl jjj ui-^ Ji>i sll 
liuJOJl cjUKUI 

itiusj-ll f-lj a.Vl Jj i^J-"" 



JxAjdj I j ■■^« ■ ■ 5j^-:^SU ^LSjMiStl 

J "'' ""1 J-T^-t 6^i JiJ-»-« tyjI-Si 

l^^jVl JjJ^J "ill jLJj j^ljJ I 1-^ 1 I 
ojji ^ Jn ^'uiii ^j .jii iUl,l ^ 
JjUUl JLuaiVI (jLtuaJ ia^ iULaJl 

.Sj^l Aliaj (jAjjlUlT 

oj^ J^U jjjj VtjIEC364-4-41,^j3* 

Vlj > \ • • , • • • ^yk.jJLJ,L dM_uj'yl CiljJiaJ 
Ijii. jM-1 dM—uiV CiljJiii jiUiJ JjJs Jjjj 



(j^kJl iLijLa.1 jjIjjJI iUI_t) jjIjjJI JuaS S,i£lS jl 

.iUlLUl ^LlxuVl ,«lc ^Lllu iuMuJl j^l^V 

j^laJI SjjL^t ibjJLUl CiliUl (3_a (jLu^l jiUo^^l 

(jt (jVjj-*— a J "i ^ J^aJl I J "^ j1 iClusjAl J J f 

Ijl u ^li i^fSLA&X,\ * ^ f x^ J uiLj_d ^Lu ^J 1^1 

xij (^JJl (jtl-^ mil ri m-^ ^ (_gj mim Ij-^ 1 j I t i fl 
jJI (^j:il ija JJAJJ ^jj^jVl Ji*-^ (jJ (jiiLaill <ULa 
d im'ilLi JxA^l Ij^ SjuuiH ^jla ijs. ^LUl JxA^l 
Ojii m (j^jVl ^ J— "^^J^' Sjlau (jl ilj Laj .(j<3jSU 
.dljj^l (^j"imo C<^7 (jj^ aIx 'I^^j j'-'^I ot^ '"^ 

jl u—ll 'I 'j- ■■ ° S^ljJl 'II"' JjJs J-ilj-J-1 l_ajjjj 

Sii tr> AJLi diJ:aJ (^jJl .xaJl ^1 dJjJ Lx u juxiLiXl 

Jj^ J r»*i S fjS. nJij Ijl .^"i ->j .Ojlt-i -> <LlSLlj (] ■S 
iLLli^ iU_l^ jU (_gj < mil jl ■ "11 ija jla:^ (^1 'H "'ll 
Ij""' ~ ""■"■ ■ (jl (j^J-i j^j^ iQ_uAlLi J^aJl <i_ajlAX 
(^jls (j£ (jj< I (jjl jl 1 "ill jl m n aIj l_a < Ijl^'t 



^jj^jVI JiL^ (JJJ (Jill— 4jJl d— t _a A^ljJI (jn-^ mil 
1-4 n I A 11 JjaJl JiLA (jj j:i.Vl Ji«_^l [cJI Ajj^j 

•tS-^jVlj t>-o^l ,>j 

aj-i^ d^Lui] (jd I '■ Oj ii(*i4 ^l^is] (jLi ljLlujVI dJU 

■Jm4ll -.lUU-^ ^ ^ AJALi S.iAJi'l Cilj (j^^ J.^^' 

.^jj ^ji£ iU^L^ -•^J^ " /M1i»*i"i (j^j_xJl dJjJj 

rtjiljjj^l CiliUl (>J JjaJl (> <UJU 



a> 






Uif; *-r;^^J— *^' jJIjaii J ir , s (Jl 

Jjl^_ll Jl^tsl (jj^ I " '""' l__i uiiVia 

«CaJL^ -•**! *j""* '■"' kdJj Q I '* au—L^ 

aj'^"im"i La Jin M i^J -Jj^' ^jlAX 



Ji^ J^^^^ ^ i,s^LuJI CiliUjjj : Y Y j JSj£i 



^ ^ j - 4jLij.^I duaJu^\ Jl^ ^l^>!' 















r— q 


-- 


- 



















4 



II <C^IS>».t 



□ >^' 



II 2^1 



(J^Ij di-uj ' *^ '■■ aib t^ 1 tin Jl 'jA < A 

.AjJ^UI CiL^^il iLi.uuJJLi 3j^ 
aj^Vlj ^j>'-" CiL^^ d iMi'ilLi ■ 

axj_4^IEC 439-1 ^ ■ ■■' -sii 

JJjdLi <i_iJI jLuj U -•! •it-.-.tl ^ 
II. 4iiU >i^liil -^1 



JJ_xll Li_sl_L^I Vj£' lJI in ill <(^_ill »J4-^1 ^ '>-Jl 

(jAajj ^ "■■! "• d i_uJI j1 iULalll Sj $-^:^VI L-i^'t ' 

jjSj jLi Annti-i n CiV^^I ^'j^^ jAt ij tt i il i»'>l,l 
iLiLlc »lia£l ^l^^J £_uaVI (j^J '^J'^j~^ Jj^ '"^ 
aUujLi jS^-.iIjTT ^QiJi a^^l J^ULLujI ^ ilusl^ 

CJIjl— all iC-lAll SjJ-:^ (_gj ~1 III n jl (3^ 



-~ ' I4JI VlII <C^-iU iUjLx_« lia^L-Lu CiLijj—uu 

j_liJI) iLj^Lj-^ CiL-Jj-Sji ^ji ^jil_i-o)fl JJ-sJI 
IEC364-4-41 4_i_uiLi_aJI S i ml^l (> nr-T 
NFC 15-100 Jl^ ^" j'-i^j" -•' ° .^'jti o^J 

,_i,^s:i I — uiij_aj (1 \ Jin ^11 T-nr -1 3-^>-ia) 

J^jlII (^ja_ajJ ibjjjjAll Cil<ilj:^V jJ^I Jl mlilj 



^J^ j^ ■*' tit-liill^ <i_«jlAXI (JXiLSjJ 

Jjj jd j1 j—lILj Ji— uu ^Ljj^_^ jJ jx 
iju I ^ ■ ° (ti-ijIhilLi J.a.t-1 ^'-jj ~<" 

ty^ j' i>>jVI tj-lt ti— ^i— * ^r*^ 

Jj^J_a tjj — si (_j1) (j<OjVlj 't^M ^11 
^ ^' '■■* jjVj .(^C—l— l^jVI 4-iI_a_^>JJ 
<|_l1£, t-iliiitl t-i 4 lAllj -I^S" jxiLu 
JSJ dm sll (jiiaj (jjSj (jl ^jiij JSj 
.CiljUi^VI 
LiUasI a jo 7>Vl I 4 Ti ^ n jjjj_A J^J-'J 

*^*" ■^* * ^ * ^4-^' ^ " 'i . 1 4 i.^L^ 

LjliasVI ijl jl n •n\ <L-i_sKJI ibllxJI 
.jl^^l ^ CiJjJ ^^1 ^ d ny<-^"iiiil,l 
LiXlx iC_Sj^^A^ ,~.la .y^IjA Jl^ u^^J 
Cisj ^ Ciljl I "1 -^yi aj-4i Cit inj 



.3 > Mill 321^1 jt <uil J>ua^l (jfi oaJI 

j^jjj .iLiL-kll Jl*! in Jl fi"i -iVI l^j <j^x^jVI J() ■^ 
''°"- -J LiL:^ >^3^ L^ Ja_as I ■' ^'' »I^^VI 1^ ^^J—aisj 

.AjJLUI iajj^Ai Lx_u 

^V iUaij t^l ,iJt (j^jVI (^Jl SjjIHI jt (^t .iLL-o^ 
CiLjj-Sjill >i^ ^ i^>-s o • • ) jijl jJjS \ • ' <^ 



S—a'i^ uJI J I 4^ jl <1j 1 1,1 dn -> jj 

V iSll-t 1 Ij-lXJ iUxajJll i^lj^VI l-^^ 

^1^ ^i^^ j1 Lj dj Jjj^^l j^dJ 

iC—LL^jl J ■ °J~ I in it ■"^~' l_^JJ 

daUl 



r 



•i3f 



Y » j - 4jLij.^SL!I 2 ^ t.^M j^jja 4jLi_^l 



Sc' 



^t "ijj Is^j-^^ J""'-' ^jL-lII J^L^ 



M 1^"* ,..A t^ oJt ^yj^ ^ l/ ^ J '^'^ ^ 



j-ij ^ II ;jj J— 1 uj|j_« jjj'im ^ jh^ II S^jS. I4JJI ijd^ljJI (j^l-^ itiVl 





.(^^LuaJI ^^\ t> ^^1 














1 










2.£ 
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^ij" 




^ 






■■ AJj^JU ^LluSjI 


1 




T 


1 


1 




1 



.ALa^ jjfi (3^'^ fr^JJ J>>^J^' fr^ '-'^^<P ^U°^^lj^ ^U^l : T i j J&iii 



^ j j'Sj Ml iiij_iJI J-^JJ (j i^-^ 



J't^iJ-^ 






jJsLiJI IJA (jj jIjsVI *jI^^ iUujLUI 

JJ£. iUxA^I J— 1£. Cll liAjVI J^-«) 

.(jjJI ..Ji.UI 
<J^jlJI Jj^ ' °' .7.-.<vf iL-i^Lk iLislj 

iU_us_^l ^13 a. VI : «Uaj ->lft 

(jj ^j^ i' ty* J^>AJ ^ylll iLLkljill 
J I Miljj Jaa) j G ? * ^ Jjl— xla j i-» 

4J3I -> fi (jj^ (j1 I 1 ^^ 1 ^nJlidl 1X1 

ijA '*'*" '■■" ^1 a ^LLujLld ^jlx SjL&J 
dJj (jV fjJaJ <J-J-^I JjLxj ii'Si Ml 
Ci^U^^Li LjAi^j Jfi"i-> 1 ^ s^l^^VI 
(> (jKa (^1 ^ (it-OS j^l) 5j-Siyi 
.CiLjjSjUI 



: ^^j1 ujaj a^l ^jUl« tJjxil 

Lu tCa J MI'S 1,1 iLLs^l plj^^Vl J^ Jualj t-it-i-M,l \'si> ^ 
(^J 1 1,1 LiMJUIj oj (jSfi JiSj_a (>j JjaJI Jjii-S (jl 



^yiijVI 6i>if j(; 7»ll 4JjU"i ijji-ll 

Jj_a^ iUsL^ Cll U-SjJ— 1 Jal« ~*'j 

■•-J "■'■ ' ii-<-^j^ ^t-*" (^—11 ••• JjI-xXI, 



CL 



_Sj-jJI ^yS CiLjj— XxaJI iJA jj 




. CiS^I Quia ^fa i^Mji, j^ ia^Mj&U ika^l »I^VI J^ -ifaJI JjUls Jla^I:Yoj J&i£i 



Y ^ j - 4jLij.^I S-ajLO-oJI Jl^ ^l^y 



TTJl|»Ua3(3,oIaJ-i 



^^^i^a&JI £<ijUXI 




lAn 


^jVlu»*=^ 






Oiji TO 


CtJji o< 


QA 


Q^^ 




jjjjt V 


Q^" 


Q- 




jjjjt \ 


Q- 


Q>" 




t^ 0' • 


QAr 


Q>^^ 




(^r- • 


QArr 


Q^^^^ 








• ^ t^,^' t* (3^^=^ ts^' 



lAn 



IjRCDs 






^jJlj I—a CaU— iSjJU (jAjjLJiJI i,ih5 



lAn- 



:-^ 



r"\ 



A 



rrr 



.j^jj3j5ljj:YVjJiiS. 



(jj UjjijIEC 364-4-41 iUiuLiaJI iCii-oljAI ^s'jxl 

" S " f JJ dJ j JLiaj 




RA2 
;i distant location 






^Ls^ jjjIjj ^ / i 




c 



JS'iiiift (j^jt3 t^ilaS :YAj J&ixi 



YY j - ^Lij.^' S-ajLO-oJI Jlx:^ Ajliyi 



Sr' 



I A 




(j<ul£a (^aa3 Sj^lj :Y^ j J^ 



^URCD JU^i^bSxiuIEC 364-4-471 ^^^^3 

iS^ J^'' ^^ ^ ^^"^^ '^'j'f^ iJi^Ji) O^^ J^'jJ ■ 
.n \S^{ iirill CiLaLo^j Ji 111^ II ^i^ (^jAjj^ljJ g 

<i W\\ 1,1 (jSl iiiU CiLi^j JjaJI a^Ij-« iLijJLi ^IjJ ■ 
(\)ajami t^jl_xilj *j-SjiJI ^jljsj ((jLsljiJI) 

j1 1 iU^ "■ '■■ ■' ^IjjJ (jj^ ' ° iLil_a ^1 ojjij 

Y • ^ (j^u—iLs—A Cilj J— jIjjU iu-ui-ULi oj HI 1 |_jj.<3 jj I 
CiljA— a (^iAj (j1 J^JjAI (JJ (jL-S Ijl iUal^l) jJ-iat 
.(^y^jLiJI jiljiLLuiiU jLiUIj 4Jlai 
jSljj JiJ LjjIjJI I, ilt-i'iM lia (j^ JjjJI (j-^-*-? ty* ■ 

. jJAat VY > lM« i^'J ij MiUt l 




:ilj iC^Jflla 






^jjaJI o><iaJ <UUdl >LaJLI Cil J Cfilt'il ^ 
Ji (_^ ^^<:-. -. 1,1 SjSUI jJsL-s jitRCD 4^1 n -> (jl 

.JjjJI (jj JjJjJI ^^ iUalJJIj J^lji.1 



JCayt^l iiua^l pI^VI uj^ Ujjfi JbLaaJI 

x^jJll '•■■^ JaAILi iia^Uj Sj^^jd CiLuijIi <UL^ 1^^ 
iUL^ ^ j1 ifjAjjG iLLaj j-'^J-' 6^^' j-'^ 6^J LiL^ 

(A) . JLo ,V« Jit Si^iOjt (j^'* tf^ ^' ^) *fJ^' iu^LmaJl cljRCDs (jU 

iju^^LJUl jlti'tl ' '-^ ^Li_sl L^^l J ■! »-v iij ij_uL_iXI 

.>jUI 



YV j - 4jLij^I duaJu^\ Jl^ ^jLa^l 



."^1 a ly-t t * A 1 1 ^1 a *1 1^ A A * 1 . >^ I a" -^ ^ i'*la a 

Toroidal)) iOus^-ala 4_iaia. jl_i3 

lEC iLl—LuLliJI J a.^IjA II iCijUa^ 

'a" -' -• •■■I (jjfi755 . RCDs 
J'^ °'i ■ ^^ '■■"■ (_^j.^1 RCDs ^ 

(_gj ~lMll.l (jn kM dllJjJ .(_y^l^ "I'l^l 

. <toJ--> II ^LljIjo'iiiiV ojlt-iU 



(RCDs)^,Sxai jbill 5j^1 ^1^1 Y/ t 

:<LiJLlll CiLjjSi,l ^^ iCl&uala jj^ La Sjlx RCDs 
^j_iXI JS J all Cilj A jliAl 4 "i II S^UI 2^I>-S ■ 

IEC947-2ajxul_iaJI *i^|j^ a_ajUaXI iitUuaJI 

B. ijS^ Iaj 
RCCBs)) ^,}iai iL_iiuol_a_iJI 5j_iUI jJslj-s ■ 
lEC 755, 1008 ^- ■■ij sii c.U .nlj^iJ iLajUail 

RCBOs).) S"\s 
^1 a_jL4:, ^^RCCBs 4_usL^iJI sv.^ ^ "I jJiil 





.RCD J..^ t- SjiUI £^=1^^ jsDIN ^(.o_ j^^^ ^ ^^^ -^,^ ^j- ^^^^ j^ 

^1^1 J.4-^lj SjiUI ji^j J_uaiJI) ^_^ L4J _ 3_. i a -.11 iLLLaJI iiiuoLaUl 5jilj_ll jJal^s 

i>' -^ '""' VI jSjjj . i^L-uol JjJJAJ <4 j-> i nn (jj^ j1 




Sj^IjJI Cil— xIsLaJ LoJliJI (^jL^I ^jj 

A on mn < ,_^jVI Jl^-U iL-iiusLLJUl 

jiljjJI ibU^j ,_>ujl_ail jiljJ ibU^iJ ''-1 6i^ u' ^-^^ U^ iii.UI 3jj 4"ill SjiljJI jIsLs 

J .". !< •. II .(S p^J) ty"j^' J'"*!'!! u^l i^i't 

-•IS j.u-.l I 5,AaJll " ^lUI iUjLa.1" - . - J- tr> .■" . 

d 1 1.. 1 1.. ,*1 1 \a q 4_iJ \JJl) a J tc 1\.>N 1 | fc^lAj^l 6^11 ^5 tl U>t t A 

.iJQJI g^UaaJlj iU^I -^ „./~J „ J .J 







£i V f # 

CiL^jJ ^•'■' ^ ' Jfn~iMi~iRCCBs ) ) (UL^Iij ^■"'°^ 

.iLi£^^l j1 '^ ■ ■■ '''j'* x-ijjUl 

.(RCCBs) <Qi<i)l£i ^l&a Xij J&^ 



^IjiJ iUJjjJI 


iUujLiaJI Ciliusl^l jl 


^ A 1 fl 'iml 


M .1,^1 4 -illSjiUI 


^^L 


ola4^l<>jIEC947 



xisljiJ iLiJjjJI iLuxiLiiJI CiLiusl^l (jT 
(RCBOS) 5^>il iuiuoliUI SjiUI 



r 



L 



lEC 1009 ^ 



Y i j ~ ^Lij.^' S-ajLO-oJI Jlx:^ Ajliyi 



Sc' 



jRCCBs (> i»_^ :«Claj -> Irt 
yOa-i-ol^l ^ (jlj a.jjRCBOs 

^^lECioos ^ \--^ (jye-"Liaji 
CBRs 

^ l^^l ~"'""' " ^( 1 ujl__l ill 

jislj—S" : r pj_^IIEC947-2 

B (^.aJ-a ^_k. Jj J ui_i " S^ljJI 

jl 1 "ill Sl^s 4 ilfi -> r'— ^>^l jjJ aA -i 

iLi£.Lli.aJI a^ljJI ^-I^lj^ ^ I 4K"il,l 
^jit ts-'J-a (3-=-^' • o -^^^'iU J a -> 1 1 

^C a_ualj all <L-i_JaJ,I Cil— i-UalXI 

IEC755 . ^-^i^LiaJI 

jJsIja IEC1009 . jIEClOOS 

—1 1 (] ill jl Ml I dJJj SjjjXI a^ljJI 
CBRs 



CBRs J RCBOs J RCCBs 

.(,_ySxm jUUb JaAi Sjilj jisljsRCCBs) 

a_4Kj lEC 1008 H" J ■■' J sii iLiuslj-aU ^j_aJI 
I a -■ - -y (j_i<u ^Ij "IN TERRUPTEURS" 

^l_S dJdJJ i " J""*^ " xJai 7u_jLa_a " I4JL1 aI— C J^ Ml I 
J""^ " xJai tujLsx " (jj^ (jl ' "^ ' ^J J— ^Vl <Lu.ulUI 
I IMI -> 1() 4 I i>*ij3 ^ jl£^Ll i^^lj " (_^4 ril,l jl 1 "ill 
xJa^ Jnnn-ifi -~ ' L^l VI 1—^ Ji»*i4ll d< mij lja.'..^~. 

(S^IjJI ^l_il S^j-oXI a fiMill) S^IjJI j-uai Ciljl— u 

JS La^j .y liAii (jj^ (jl (j^^-> RCCB iaiill (jl '^•■^ ' 

(> iilij jl-^e-) SCPD (jLi V/r 5j-aiJI (^ iia.y 
jj ts-ll>^l (^ La-jlj Jin 4j (jl ^V (SjjIjJI 



RCCB. 
RCBOs 




SjLjj (^l"Overcurrent" " ^^l"0" ^ij^ jj^ ii^a. 
ibU^I 1^1 d"i 4I1AI (jl iCiA^ ^1 J I Mil (^lllj <jLilll 
jj^ J.I ^ ^11 ^li ,,_^jVI Jl^JJ iLiii.alilll J ...I ...^11 
Sj^is L4J RCBO _llj . aJl^ 5jaj3_a ^1^1 jUJUl 
I^aJI jLuuj a^ljJI j4^ '^J.'i^ .^-'^ jl->^l i" 1^41 iOJlfl 
sl^l ^IEC1009 J . Sjilj jJaLas 



x_ijj_lll CiL^^ JJ£ iiil_c JS Ml 1 
(jl _ iLi_tjiJI *jjj_lll CiL^^j) 

'f'° -. ...tl J.I A^ II jl£.J (".' ^j 

^1 illll J-us ill aj i-^'l 

±)jj_^ ajL^ ^ (jPl_aj3jVI) 

• d -J "'I . ^ >a£ (JXLd^Cj (j^ j^-^ 



JUiuoLiUI JbLoaJI Sj^l C^ ^Wilil r/ i 



.Ua^l ' ■--> 4—1 9l_i^l iLiL 



. vt^L^XI (jxLd^CUl 



>A^Qj I a\ J 5 .5^ " (j^^dj (j; j . . ^".11 Jin4ll aj 3 * '"'*" H 

jjjjt (jj-Sj tr^'i 'jjliJ-ll c J Ml — ii 5jl__tl jl (5J^ j 

j^ xJsl_S (_$V Ji>*i4ll (^jlilj j.. "".11 Ijjbj <|juijjJaJI 
.JikJI ^j^jd ^^j.uu (^jJI dJj 

j II n"ill (jl_S < 1 ill -» Sj SjJlXI Cilj^m J-SJJ ^ ■ 

iCilLkd --I .J ". ...A iLx_ij1 j1 4_jMj JJ£ I "■< "" j J < . 

:5aa JJJjiU 

'^ ".J II aLxJI &-iJj11I <l^jJ ..uc I 

.tiiKtl aLxJI x_ijjlll Cil^jJ .xic ■ 

.a.i£.jki\ x-ijjUl CiL^jJ .xi£ ■ 

j\4-^ JSA JiS". ■■tl J.I ..^ II . (LoL^kJI (j^liXI JJ£ ■ 



YO j - 4jLij.^SL!I 2 ^1 ,^tl j^x^a 4jLi_^l 



iLiLLJJLI "•! -j" ■■*' J^L 



RCDs cju Jjo-ill 



^ J- 



JiJ *l1jUX1 JtAiJl ^Clajlj -j-iifll ^ J J-^^ t5-^ V" • • ^ 




^j_JLaj j-l^Ij (_jU vAAfll /c-LLa T ' ' djLj.i-a RCDS 



300 mA 
selective RCDs 
(i.e. time-delayed) 
^ industrial 
(settings I and n) 
domestic Is] 
time delayed 

viial Uii r* • RCDS 

RCD 30 mA ^>^^ tr^ ' ivv.1^0 

general domestic 
^ and industrial setting 



00 0000 
o L/> 0000 



current 
(mA) 

(A) 



RCDs Cju jjAflUI :nj Ji-i 



RCD 300 mA 
type S 



RCD 
30 mA 



>< A relay with separate 
PI \ toroidal CT 3 A 

M \ delay time 500 ms 



XB RCOB 1 A 

delay time 250 ms 



XC RCCB 300 mA 
delay time 50 ms 
or type S 

,Jc D 



RCCB 
30 mA 



RCD) —U tjJjjJI J— i-Alul iaj_iJ»A : ^j "■"■ ^ g 
(iL-iJ^I 5^^_^ill S) Pjj (3— ifcl'i mil S^^-^SU 

** ""' '"-^ ■ < ^iLijjiJh iLiiuAllB : RCD (_gj~iMifi h 
5_3-4^VI jt jiuLail (^jij u-ill jSljjJI tji fjJI-t 
ajjs jKil .^1 ..CiVImi^II) iC_iJU jJsLkl iLuojjLil 

:JL>UaJI 



r 



hiinll ^j^^jj) i5^j J ■ ^ i ~ ■ RCD :A (j;j~ "'^ 
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( ^ ) Jjo^ (>Jj^MA jtD ^jj Sj^lJI £l>ljfli JQJAXI CiljUUl J<i9^l oUil&a cin^t Sj^lj Jl^l ^^i^l = i*^ ~ j Ji*^ 

j5 - 3 Jii ^ji Jj^ ^yJI j^j! D j^^ a^lill ^i^ ^XiyLii ( \ ) 



YY j - 4jLij^I duaJu^\ Jl^ ^jLa^l 



iL^jJ_a (CjJjS i ' • / ^V" • ) I'll III— 1 jjis— V Cil 1 I'Sjj 
•\r CAa-a Sjilj jislaj 4_j_<La_a 5jiljJI.TN-C jiUiU 
jjlaiJ TajO • ajjj^l i, I IS jj JjLS jjj jjSijj j i i n1 
. (PEN) YjwYo JjLaJll Jusjjj 
(jj — a-1 (_f jJI J — aJI (jjj 5j_j|jJ JjJa j_i.a — st ^ l__a 

9S^ljJI ^JslAJ ^1^^ ' ^ ,.. .Ul'.t A ^Llcj a.ala djgnul^ 

(3^1=3 ui ..1.^ j^ij ij_i_<, i\v iij jjj_^j>*j 
(m= SPH/SPE =2 _1 i r j Jjj^) . ,i r ^U^ 



RA2 
a distant location 



Jyi^flla (j^jLi i_ilaS : t Vj J&ixi 



J "■* *** J i—£. ^jxLd^LJUl * --^ 4^1 ^ "^ ** ^,dJ^ u' ' *"'• * 

Jj^l JJ£ ^°- "•" jLi_llLi JaXj(RCD) jl4^ iUsLxuljj 
Sj^-^VI c>« iCtJJja— a j1 Lil^la 'j*^-^ Lfi»J Sj^'j iS'^ 
S\ir\ "il.lj Oj iHimi iUxA^I »I^^VI Uj^— 'J <^L-iJ^lXI 
j|^_^ ^ * '■■! '-'^ ^^Cili ^1 ' *'>- * JS " '-'^ ^j^lJjG ' *^S * 



oi^ u^ 'r'eei • (^'^j J^-^ (^RA2 )oAjy Ul 



r 



TN-S. 



Ti J ~ ^Lij.^' S-ajLO-oJI Jlx:^ Ajliyi 



Sc' 



iULJI ^Ui^l CilJ(RCDs) jLxii\ jblil Sj^l r/ 




Sj itiJEC 364-4-471 a_iJiL«Jl ^ s ,^ijti ^^^ 
^ji(mA) r • ) iLi_lLt d mil iM^ (^jRCD ^J^^ "■ ■■' 

Cil— al ^->j jxu^UI J III! f Lij— iJ iLij_iJ,l ^IjjJI ■ 



Id, 



J4_«JI j^l^-l *:;j-*-ll j^ljjJI 



^ 



aJA .(\)<UillXI ^jLxJlIj <<C_Ajlll ujjl^ < iUiUXI 

<jj|jjJI (jj 
(jj^) 1Y • < (jiiil Sl,l r jLi_a jjIjjJ Sj—uu . ilNII | 

^ 10-^ I (_;jLl^I I llt-|~ll.l IJA ijj^ ' Jj>^l (jAA-I ^ ■ 

.(Ivy ^ jSij Cilj (_>ujLail £jLi-a j^ljJ 






1 jAjjllilTN-C iUsLi ■'I'A. ". ,,.! jji i"iiiii La I lIIx 1 

TN-S. aUaJ alj-^'l ml tJ^J 
JjRCD JN iiiIjj 4 ■' » -V II ^J^ JjJ— II (jAjlj ^J 



yO j - 4jLij.^I duaJu^\ Jl^ ^l^>!' 



JLoLk Jl^t ^ Sj^ UaaJI jbj SaIa ^jL&a (;,j£ UjJ£ ej e 



i (juLa (jjj JiLA SjjIjJI ^Lj-t^ iULaJI ajjs ^^i I () ilf 



I 
i 



2ln i Irm i 4ln 












iLil_4_^iJI j_sjj IJAj 2In^Irm^4In Y JLJ_4_s 
<jl"i < 1.1 3>-^ S±i^ u3^ ir^' ^lj>^l (^ (_yol-^ itiSU 

V >-ij-uj "•' *j~ '" ^j-^l »jj CiljLu J_ia til II < II 



•g^ 



7^^^^^ phases 

neutral 

PE 



- phases 
. PEN 



TN jilaJjRCD JjT itn :o\j Jiii 
.^jVl UaaJI ^l£ JLiSl^ XSjUuu 



iLlda Cilj-uiC ^1 Cilj-ual Sj_£.) iCxuLuL^I ^Ix, jj^ 
jjSj (jiuLail ^jl ^n 63^ l_ajjtj i(Cjlj— iJ-aVI (JJ 
■ '-^ ■ iU^L^kJI ^IjjJI dJj ^Li ^IjjJI fjn lA J I J A " ■ A 
RCDs aJslujI^j iC i_a a_a (jjSj jt ill a. ij'\ ^Ji- 

RCD (jjS3 U LjUj iUujLui-^l iUU (^30mA) 



r 






F 



F 




(^jLuiIXI -laf^l (Ig i'i">'i :0Yj J&u 



Ijj^j ij-^ II (_gj| iri'in ia->j Cilj 4 ■ I ■ '<~' Ci^U^^ iCilj^l 

J ■ 1°"' ^LAa iT r\j-^y^ tl— il iti n j-uIj <iJ (jj^ eij— uj 
Ci^jJI jAiij ^ Laj_u <,^a^jVI UaJiAi ^ -Sl^ II iC-ajUXI 
. ji^lAJI (jxLa^CUl 'j-^ I 4jU^I j-uIjj j' ...^'i aXi 
^/>jl 5a dt^ "il ftj ^ o^^ a i^^.a^ (j< ...^"11 |j_j^ j^^ (jl 
'f'l "-vll J_i^^j Ji^^_a j^lis <=^j-^^ J^ iju jl ■"■ ^1 

.^5^jJI (^1 

J— ii.TN-C C)Lj— iSjJLI oYj Jijii ^ C^-J^' •'^^J^' ' 
. V A^j r'l jH^I '* *"* dJj ij£. Lx^ &£ ■*">-* J < «Lj r* ftn hm 



\*'*\ j - 4jLij.^I S-ajLO-oJI Jlx:^ Ajliyi 



IT tjdj;t2lt ^Ua^ Jo^ -n 



Sc' 



jjSj (^Ij J^l a; J ->"il jl^^a. ■ 
iLij_a HI J J ^* "I ^H iOaiJ 

'^ ■ ■■'■II ■ Ij -If Jjx^L^I * 't-" '■■■ 

" JjVI 11^ •Ml " l> "^J-a J-iJ ^ ■ 

«^^ ^'*l *^>^ f4-l >^ rf U '■■1^ « ^^< « 

^ '''Ij j UU ■ ° ■"< II (j^JJJ 

Sj_^_^1 jN miIj_i UslLJI ^^j_a 
1 LLijj^ <L^Lu (jj^ iLi^lAli 
jJaljiJ JJj^J tjJI-C tyJT 3Lit! ■ 

-'•* * ^ " ^1 ■*">-* J 4 1 LuLld S >^lj 

^LUI it-i -Ml £)jj-^ iClLiJ ^ 
Ua^l <JjVI UstiJI ^i*— 1^1 JjSj 

Usti, yn (^-4 jj < "ilL) ^^L-iJI 

(j£ I 4l"i-=> n jjJaj ji^l tyJ-OjVI 

J_i^^l jt J J VI Ua-AJI jj_b 

.*JjLai 

S^IjJI j 1.1^1 ^1— ill Ua^l ^LJij 
Ciit— Lojj JiL^ jV-S ij^j'f' J^*^ 

.iUajjji,l iLiU:^l 
jjL^Jkl L-J— i-s (j^ ^yj-ll jilalll ^ji* 



Si£. t <G1 1^17 u^j'^ al til I iL_i_ujl_ujVI 4x_uJI ^1 

* -l^" '■■■ <(j^jVI Ua:^ ^ .■■■Ml. Sj-^ljJI jit-i S iUa:^ 

.J^Lai ^jjj i>»Ij1 JitS'imii j1 aUsHI 

alialll llii ^j " J j1 UzLk^ " d_iJ| jLiu Ua^l llii J^i 

•t-SI Cil u-^j-ULi S^liaJI iLLa^l pI^^VI '•' ^ i 

Lajjj iPE Ci^U^j_A l3^J^ L>^ CiLu^j-ULi ijAjjIjJI 
(j^jVl L>£' ^jj^>— A ibjJLUI J J ->1. jjL^I S^aSLi jj^ 

tt-i-MI JiLk jLjJiJI (jt tj-i*J lifij < (jJ^t jt jijt \ • • • 
V i-S>-"J iPJIj 'J J .' ' i t ts-lULj (juL-Sj Lij_uj i^-ijVI 

Cl^jl ^U« . j] -tt-^ II %^^^ JJ£ J -t--^ ■ ° I" ■ ■■■■■"■ 

^j a uu jl^l -^ ^ «Q£ ^''*'* * a| < (jxLdUl J 4—^ ^ \*i\ '"■ 

^flL^ (_^jl_£ »ljLi al ti'i II TT fi Ml 1 ij\ (j< ^1 dlJjJj .^^^ 

.tL^^U^I juj jii (3^J Ua:kJI 4.1 jj_^^^l ■» '■■Sll J^ juj 

ClUal 1 "i ->VI (jAaj ^I al lA'lll r I "i •> i Sjl— xJI ^J 

■ d tii^jj Ojji»*i 1 tUMt'iMiV SjiX^I 

j1 I 1-^ 1 i^lj <u^jUJ diMi'ilLi JjjlII iCa^lj iualjj ■ 




JS^j oVj JjJ^ ^ I (j I »-i 1 ^ l"i aj <Li_jldljVI isjjAJI 

•»0 



(MG) illal 


S>j.Vlj obSjJll 


Jb^iUI Luoll LiSUS^I 


Cardew C 


j^ jj;»^(l) 




ZX ASjUil 


eii^(2) 


4ijLxJ,l J \\'t~\\ A imiMLj) 
(i^jVI 


Vigilohm 
TR22A or XM 200 


CuL^I JJ—«JI (>J-a(3) 

jliiVI ^..--.IAjjPIN 


j^ j^l ^jVl U=^ (j^ 
.Jj^llh-^ll ajLaJ jljil 


RCD-MS 


clj Sjilj j_blj s(4) 

3Li£)fi+ ajiJjVi 


S ,i A ^ J M '. II iu-^ii 

jinii 


.»IU". 


\t\ ^ "1 M /t ^ fl.af^') 


JjVI UaiJI j^j^ 


Vigilohm 


^Ualll |^J_£. itr^ II 2^j_a 
.kjsLxia jjIjj 



^^t ciUsijii^i ^/n 



IT ^jtUI jJaJ ^^ iijjjjAJI ki^Us^l :orj JjJa, 



yV j - 4jLij.^I duaJu^\ Jl^ ^l^>!' 



HV/LV 4 
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LI 
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L3 
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\\\' \\v 
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f ' ' 1 


> 



r 



diuj r - jjlaJI jP5l3 tjij^lIT jiUaJroi^ Jiii 



CiLi-Sjd >^sfi l5-^'j >J>Jj^l jl Till p Pi'i 1 



JjVI UaaJI ^lL 



i^JJ— ^ aid (j^J-* '^^J ^Jj Mi~ill jl— u 

/ooj J^^\ Lijjj Ua:kJI %^j^^ Jj,x^ 
:JI J — a) Cul— J jjiJ (jl iJS-aJ jJ^I 

XGR : JL^-a) J°--- ■ jt XM200) 

iasV J (3_a Ji<Jj a — J uiil (jj_Sjj 

jjjaJi iiiiu ciJjs 1 • • / rr • ^iiA'ii* 

TLJxijil Sj^^l CiliiaJllj S^^VI** 
MG . aJslx-jI^ 



UsLiJI iULk ^^ jAj (^JJIj tS-t^jVI Ua^l jL-LJ jjjUj 
tjjiaUl J (j -^ jjS_ij J J 1 n \ -^pHLj (j^jL-SJ JjVI 
1^ ^-1 V^ Jj-^L^ (j£ ^^^ wJj^ *J fc-'^J^ ^ * "■'*** * 
^Ji^ 4_d a (jAjjLJUI LjJaS ' * * <j" ^ A*l Saj jl « "II 
LJ^ ^Jl UiiJI iL_iij_a (ja) PE tjJ^jVI 5jl_iaJI 
Tij^lj jjJ^ /eJI Lf>^J^ ^ "^ J(; -^ 1 1 i£_ajS ((jAjjlllI 

jjinll ^ ^ *" jl ^^^ ^1 ^ Sjj^^ ^ * ^< * *^ " '■■" J 

ajl \ • • • ijxijVI 4_ajl_a_a) iUL^i, 1j— ujI ^ t-S a 

Jl t II Cil 11 ^jUlj Jl ml (^11 1 n TV* jj^ kijxu 

l^jLj l3 4-uj <A al ^ * «Qa aL.^ ^j^ujG ' *U51 rf a il ,.. 

iUsiiul^ j. ht 1 jljjl .(JLUI Jl nil jgit <CjJjs > Y,o 

.^yiijVI 11^ "> II jijij (>JJ 

ittrMI jLu ijUA laoA 

jjjj <l1 j^~ "'^ j'-'-' S^ •^•^J^ j^ -^^^ .1 .^". ...I vjj 

jU-H JjKJI 4_X uu CiIja31j J • '°" ' ) I' ^ jAa A. ".A 

J^:^ J-il till <Ua^ iju J(;-^ II (3^^ (31 a() a Oj i t n 

4ij|jLa J^Lk IjLa Ijit m IjLu ' ■■.■■■ 'j -^ H Ijjij 




n 



-^i 



\ 


1 ■*'' //'''' 


■•>, 


r 


^ ^' 


-- 


/ 







/5^!) 



(jSI 5 nil j-4£ UaaJI ^dhAj-a JJJ-aJ :00j J^ 



r 






y^ j - 4jLij.^I S-ajLO-oJI Jlx:^ Ajliyi 



Sc' 



(o*lj J^^) Cul-lll ^li-lUI Ua^l A^^ J-iJ-^^ ■ 

Cili--<iLs j^ Lx^ ,XM 200 ib_sljil J^j^ jij_ii 

^Liii^ ^^l>i> (3^ (^'' *""■"■ Sjj^lj J^)XD301 £L-ila 
Laliaj j-^j3 (d Tut.! S^ljll Ci^U^^I ^Jc (_gj "i-»"i 

J^ JJ_xJI (_^j" ""■ f* ' "^j" jUJ dJj ^1 tCfll ii^^LlJ 




^ 



^UiUI CuQJI UaaJI £dba^ JJOaJ zO^j J&i£i 

.Ua^l »^^-a JJOaJj < S^IjVIj < <Li_jlHlll 4_iSl^U 

-.1 .j~. ...aII 41aLui ^ * ^ ' J "' >^jj-i (^J-lljPC jl/j 
^^JJI ^1 1 1 j"i II J-^ iiiij Cil— j-i^jUl ^ Jj-x-U ^uKJI 

iuiaJLI c.ll<iKJI j-a <XM300C t^^jil (>^l j»iaei 
(> iij-ilj -•! s u j^ aJ^—Sj ,XL316 jXL308 

<0Vj JS^ ^ J4 Mil 7T lAj— a ^ I n S <ajjj_£. ^IjJ 
. iLliVl Sliuj »JI dllj jjS aij 



Y\ j - 4jLij.^I duaJu^\ Jl^ ^l^>!' 




J^l isjl&a OlJbjj (PlinJI MaaJi ^^ JJJ^ :OVj J^ 



,_jii40 . . ijJai. (jj^ ^j HI "il l jl_u n 

idl^iuAl 

0.8x100 = 80 KQ 

f • < :5jj|jJI J ii-is (jt j'^VI J^J-4 n 
< Cis^l kiLij^ iCli^ ^j-^i-^ J— x-> D 

(> «.J — a. jl J_S ^ji—JJ I a-ij — a.j 

)j\^ i *\ ^Jj^^x J— '^ 15^^ ClLl— l^jUl 
l^J "i Mil,l ija Jla_j j1 tjiaJ SjjisjJI 

alAj Jj— X-ll 4_ajli_t, iUl_xJI iil_xJI 
.(^ ^ * « '■■ * LujLujI ^" '*" /e^l ^l^kJI 

JjaU ^jhttl n\-i Mill 3J-^ Oj nnll 
' ^J '"J -^^^ ^L^ iji**^ t .M*. * ^ * t^ II 
<C:^jj cLajjl ^"j ■•■■ x^i^^l j'"^" ■ 
ylJI jUiU iilaL^iJI o!lU<s^l Sjl^ 

j^i_isPIM (XM) jLj_^ ^ji-i"win n 

iLi—ajL^lj <Lijj| uJI jLuJI CiL>-^j^ 

1 J'^"'-" J^ HI \ ^jX^jVl Ua:^l jl uJ 

J^aJI iiajLaj T~'~' "■'' '^'" "j'l 'I '"■ 'J 

.juljJI ' -J..."!! jLu ^ J ■SiS-v II 



PIM):) jiiUI J^l 4^1^ 5_^1 3j.h-. 

'■' ^*' iUa^ ^PIM jl— ^ J- .^j" |LLi U Sjl_£. 
.<|J jAjjIjJI Ljia^j iLijJLllI J^^ 

j^jj jl ■ '^ ■ iLi^Lij^l Sj^LiPIM jl4^ ibjJLi 
ajLx—ll ^j .<Liaj_3^l iLiJI_£, <L^jJ Cilj jjm n ^jx 

^LiSI^I Ci^il (jj S~i CiLi-i^jj ^ ^j-ujl u IjA (jj ^' 

jLu Cilj jl— lUI SjLij Jx^ <L_iLa:^l sj_^^^1 tit-i Hiljj 
' *' ■■!'*>* jrt^ ^ >^l^ j'^^ 

PIM jl^A. iSjlxa ■ 

JA^ jjX^jVI ttr^ II (^J ~i Hin ^f—lf. dIAsl-til J:^1 ^ 
frLulPIM jl^ja. JiLa, jUI jl— lUI j^ < iClaT J_J>ta. 
T' ^iLajii IjJ-a—a Sjlx jjSj ^^j^ijUJ Sj^ljJI jj^ 
<C_b^j^ U3^ J-il— :^l 4laaj jl itw ~>J j 1 1 nl ,j-lia 
jl_4^ J%J>. jUI (_5JiJI jLjUI jLs , ASjULa JiLA 
(jji3 (jl kjaj (\4-i-a i^jljiil (^) iLsjUiljPIM 
(jj Jsl (_>iJ, J() -^ jl (^i»-i IJA J -j j lo l ^jiia o • . ^ 
<Ujl_La jl mis "'' " *j •" • >^J^a-> ki^— ui Cii^ O ' 

jJal -> n jl_S IjJ ajt \ • • jj JSV iJ^J^ ^' ,.jia3 

. Lj-ii^Ci j^j-1 |_^Li^^^ i iti'ifi (_^j (3^,^^ Ljj-uu 

(^jlriiU hjirt ■ 

jJ£ JjVI t^iii^lLi '^ ■'■t-.jll cilix^ljJll (jAa-i |_jj.^jj 

IJAj .ajjj:^l Cil 11 •SjlLi Jj— x-ll ^U— 1^ jj J^l XT • 

^j A^ _i j-^s'.i| (^j_d j£ ' Q .M<ii t ^A ,..t u. .ah 

<C_i^lijJI 4JI_u^l CiUsLiI^I JLA3I j^^ IJJ 'JjJtJI 
jtjljj^l jt I ^Mi'Slljl 1 (j'lVI (1^ iULk jjt it_a jiUI 

I . Al Q.^ M 



c 



J « j - 4^Lijg'sll 2 ^ t.^tl j^jja 4jLi_^l 



Sc" ' ■ 

(jjSj (j° 1 ^jj^jj < iUI ^1 ajjj j^j 

(_^ Sjilj Jij fjj^j_aRCD jL-a-^ 

Ji ...,i ...^ II ^Lc ijxuJRCD jl4^ j1 
LSLifil I. iiMf I j1 ij^dJ JjVI Itr^ II (jl j1 

jl I "ilL Jo t"i ^1 Sj_^VI 31 "1 f I 

lEC CiLa-usljd ^ iC^l^lj (3^ mU 

I^n ilia. I^n^^ia. 0.5 I^iijijs jjt 

.tLlu^ Abjiii^tl i^fOxuVI ^°'"" jLiUI 



^IIJI UaaJI <UU 

(^jJI lj_tl_aIT) jiUaJj ^yJI-J-ll tj->^jVI Ua^l Jlaj 

S^ljJI ijuS^ ^-l£ lilj-a »ljxuj JjL^I ~jJ^ Ua:^ j1 
iLiLa:^l ^j^l j^ < iCilLkd Sj^lj ^-Ic j1 <Jj1 Jh^S 
lJjmi S (S^Ij ^I^S j1 jAI mn) ^IjJI jl-i-lll S^ 
ij] .Ua:kJI j-'j''^ ' I— iJT ^.^ <Lijl_C Ojjit*! I J" *"■ 
jAI i»*iU ij*'-" "j jI-lUI ^jl->j 3' ""i Ci^^j— A I^IrA 
S^ljJ (_^U f Jj^ ^msl jj^ <i mil ml I fi 1 S JS mi i 

JU^ jAi Ua^l jLu .ibjLxJI LijjJaJI ^ lila^AlA 
ij^jjj "■' ■' *^j"'" S^UaJI iUxA^I »I^.^VI * • "^ 



d .^ a-v .A 



jjSj (jl iOa-ail SjjIjU UsLaJI iLsjl_«i. 



.Ua:kJI jLili kil^ (^j'wiio jloiiM S^{S i^j<ii 



1 * *l '■■'^ fiLi^ J^l 
< ^iU^^iUaxaVI) ^•' ■'°"" 4ijjJaJI ■ 

iujaJI Lj_is jjij jt o^jjSj tj^lj 

tU A. II jLjJ jJj.tfLfl *'* f M ^ 11 LjjjJl 

i^ga — tu'il SjjIjJI J — i — a. (jj '/.A ' 
\^& i^ jfi"n"i <Uj-^"lMll.l Jjl,x^lj 
5jjil_ia CiUlj-S (iliat^ (_yolj_jsVI 

.SjiUI JljisV 

ia^ Lj-Lk, '1 A~.fVfl (j^jj 3j^' o^^ 

di»_xuVl Lj-^ 63^3 ^^1 CiVI-^>JI ts^ 
Ua-AJI jl iJi Jj-a3 ^^1 CiiULiJIj 



ajj_ 



_iJj iLjj|_aJi_a 



15^1^1 



d * I n *L^ I 1 < A jl Afl fi^^LUJl ftj 



ji»-i S jLu juU Jj_lxJ,l ^^-.l^l j-iJ-SllI alj jl 
J ■ ~ « ■ ^j .frjj Mil,l A . A . ^~ 4i:^j_« jl£ S^ljJI 
jj^ jl 1 "ill jUS jl 1^1 1 -> iLljJjj^ 3-'^>^' J iK'ill 
jjlaJI Liljj ^lla) ^UlxJll S^^VI ^1— A^ ia^ iu^ 

A lA ~. ,.. . \_a 3jLc 11 l''j Ij .^JJJ:3J ^1 "^" V 

.iOjjj^ d^i I III 1 3j^ 
:^ iuiaaJI ^Jai\ 
^L^VI i« 7» II /fie jfi'it'ij < CilijI— x-t,l iCijjis B 
Jj— a CiLsjl— x-LI ^^^^1 J J Nil ^1^) i« 10 7» I 

. Ua:kJI jLu ^aU 

J^-^^ J^H^ i/^J^ J:?-^-^ is^3 V^J^' *^J^ ■ 
I " '"■'■ <(jUsVI) iLlLaAl dJL^J J_x-i1 die S^ljJI 

jd <Li^J LJj-^1 dJ£ S^l^l jn*iS jLu iC—aj^ (jj^ 

.iU^LLa (jUaVI) iCiiaJI 



jjSjj Y/ o tjXjiJI dJ-jJI ^yS <Laj^j_a iCiijJaJI ajjS 
TN. JT (jj JSj tjAjjlill ilajj AajUaa 



jjSjj T/ O ts-^J^' JJ-jJI ^ji iLaa^j_a iCiijlaJI ajji 
TN. <IT (jj JSj jAjjIUI aJslII AiiUaa 



3jJs lii^ JLlii 
:^j a^ljJI jxas jLu oI mi^ I 
^ J ^'G ^1 <Cil sjl_xJ,l 4 Lijls 

"•lajl « a11 <^j^^| J .".a". II jl ....^ II 
d t « * ja" 4^ Ja /pA^ -' * *<j "11 d^ Ja 

Cil— SjU 1.1 * ^^ I— j i-S |UJ <iUj_lx_a 

I » «l ...-*. 



) 



^^ <(<Li_^^Uau3VI) ^•'•'° "" ^CijjJaJI 
(fjjl 'fl ^ ^_k. '""■ «~ SU... . A iCLljis 
alj ••> ~i iiilj \\-i \ II J^LA (_yOj ~\ i n 

.Jjl^l 

Ecodial 2 -j ...i^ii 2_aLijj -a -. « !\ 



l\ j - 4jLij.^I S-ajLO-oJI Jl^ ^l^y 



jI—lU (_gj < I (ill ^U_l_^l i^J;^ eij— uj 

•I ■■■ ^ ' iUj.Aj_u4l J^ .SIlTTn jjS:^ 
J .JjIS JjJa ^jj^l 



Lm = 



0.8 Uo SI 



2PLa(l + m) 

TN). j.Uii ^ 

jxa ibLo^Al J^^lail JJJ^ >J-=^J-> V :j^j^ 
j1 ±u a. <TT jiUaJu t5-i^jVI i t-i-MI 

'^j j^? J U,..lj. 3jj^ jj< " <LiLa.j^I 

■djiiiliM->ll iUURCDs 
:<CijLuLll iUjLxJ,! ^ 
. jliaVLj JjJsVl Sj^IjJI = Lm 

cijjs rr • ) jji-=>-a -ji^aJi J4^ = Uo 

, r- 

jl lUI ^l—j-cVI 1^ iiA (_;:j "■'■■ ^ = Icl 

Jit mi"iI j.i_uVI-i ^jJMI jLUll = I^ j1 

m = Sph/SPE 
jl ^ (S) jjL^I »t-is fi <L^I Mifi = SI 



jjjji 1^ 7Lj.^j_« ^ I ' <TT jiQ^ u'^ ^ 1j— m 

Jl^l ^^i,-i Vt >-iImi -> 1(^1 <TN jiUaJJ Y/o t^tj-aJI 
^^1^ Mill dSi Mill ^^ UjjL^ toaj V tpJ'i »jilj 
iOaul^ <LiL-<LaJI ' ■<i "' jj^LuaJll j1 S^ljJI «Jsl_il 
J I ->~iMil.l (3— «j <^ljJI jl I "ill sl^ <LiI o^II Sj () -^1 
jjjt-i^l (^1 n f » I n -^"i J^ ijJi\^\ Jl^l ^Jrt^ k 

.(jvlal^la 
\-i iiA jl ^is dllj ^J ,1^~. .Ut~. j^ CiVI^^I * '^^ jl 
^JJ.^ ^ (j^ljJiil ^flc J n"ifl jl nil SjLij ^LJi£.l 
UIjj -'? ■'■«*' S^ljll JJLjVI cijJsJI JJ£. JjVI Ua^l 

SjjIjU J JLjVI >JjJa-ll .iJt jPI Ul UsLiJI C)J a-J 

^ jiJI JJjJI ^ L-iixi <LiJI jl— uj yii U^ < 4i3l n'iU 

jJLitLj lioaJ (jl i_ill T II ^^ jiaj iULiJI uj^i iJT 

jl "• '■j <U_i_S l^- -^ ^ a^ljJI /e-l£') ia^ >'>— ^Ij 

JjVI Ua^l iULa. ^ AUalll jj^ dljJj .(iLuai^Ju 

. iiaJjaJI r jIA J-a,lj Ua:a, a^ljj j^J < 

UaaJI jLs aiujr-jjJaJI iUiiU CjLjjSj3 iULa. ^^i ■ 



d3^ 



L 



Sjilj 



-UJJ jl j-^ tpl iJI 



^ jt J -=> "l Mll ,l JO ?" Ui^ '^^ 'Ji^/ji^ 

Uo. . jjSj Sjilj (jj^V iUjUil 

:dhMil^ S^lj JjJs (. it-iSI jLa_il j^^-ij 

O.SUo^xSph 

Lm = meters 

2PLa(l +m) 



Lmax 



IT iuij^ SjiljJ JjJa [gJ^t 

aiuj -r jjiaJi ^i(j jiUiJj 

O.SUo^xSph 
'2PLa(l +m)La 



Lmax = 



0.8 Uo SI 



2PLa(l + m) 



I 

J 



r 



J Y j - ^LiJ-^' S-ajLO-oJI Jlx:^ Ajliyi 



Sf- 



N 


-* 












*: D 


► B 




PE C 

\ 

"1 


t t 1 

1 1 i 
Id 


\"\ 
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r J 





N-^— 
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PE 

"1 
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^\ 


^\ 


^\ 


t t 
1 1 

Id 


1 
1 






' '> 




I 





"^- '-IS".!! 4ijjlail" Laij <LuVl Jjlj^l £-^J fU jiJ 
(jj tr*-"i *j^l>^l Jl^l tj-'-'*' — si Ji'j — ?^' *jj* (3 t-it"< 

ftisli 3^X ojltll.1 dJj (jd Js] (5j"l urn jlc. SjJxA^I 

U<uMJUI J_U3 j^l-^ .'".'Nfl ^_sM.uJ ^LuAJ 4_lSl^ 4_£.j.LUJ 

J'« "■"■" jl-u hiiA ^Lx^jl I 
4^l^l CiMus^l^ J^^' CiM-us^ ^nt-iSQ iC^LuiXI ■ 
j^_j .QJI ^U-^ A| ^^Lj yj ^ &j 

JI^VI (f^ <u_ijiu I 1-^ I |_;jj| ^1 -.I,-! "ill Jal_xx I 

IT. _ll jiUii 



m= S ph/SPE (or PEN) 


J^^l SjU 


Sj^lJI 


m = 4 m = 3 m = 2 m = 1 


',ri 


>,ir 


•,oV 


♦,A-\ 


(jjjLkJ 


jijisir 


',y\ 


STV 


',r^ 


♦,oi 


?ie^.^' 




sY> 


sTo 


svr 


.,0. 


(_yjLaJl 


jjL^ + jijisi r 


'OY 


•O'^ 


sY^ 


>,r\ 


fie^.^' 


jjLa^ + jlj^ j^ 



* I 



SjiUI Jjis "■ 4_i3VI Jjl.i-aJI tjiajLi 
'' ■' » -V I dl— IjJ '^j j' ^ " ' "^ '^ l^jJI 

^ *1 ■^'*- ^ JQ "^ f •*! t'v" ...1 1 J 'V<1 ttt 

jjjjl ^ji Sj^^l ^^ JjljaJI dJj 
ts^ irj (> Jjld^l) Y/o j^jiJI 

(^Oj JjJ-^) ju_^_ua.JiJ| Jalj_t 

Sph/ jdMijUitVi (^ ii».Li (^jJij 
-jjisr) Sj^ui £>. Lkiij Spe 

tjxa^l ajl a ^1 ^ ^1 (I'lliiiY 

• TNjl 






jy j - 4jLij.^I S-ajLO-oJI Jl^ ^l^y 



,»ll,..y— y jj_Js CiljjIT _ll jiUajj iC—i^j^ "'' ' ' ^j~' 
,iJ£ ij^^ ^^l>^ vbli (3-ij^ c>^ <>^lj>^ j-^^1 iLiLo^ juj 

(jl I 1-^ I YjuYo PE Jj^^l (jt l_a_S Y,j»JO ' jjJa Cilj 

(^ti-t III (_^iM it-iLJiJll (J'-^^l J^j-^ aJslujI^ j^I_AI 

I 1-^ < (^JJIj jla "I \ V »jJS J jJa jJI 1 1 j J jJ:aJI jJjiu 
* ,r*\ djj— ^ ^ * ^ ■ ^"* J.dl a_d ^ **^ /O ilaj ^1 

.(jij^^VI Jjlii m= 2 ) 



c 



i i j - 4jLij.^SL!I 2 ^ t.^tl j^jja 4jLi_^l 



Sr' 



i A. 




jufMU ^ai3 SjSIj :*; • j JSA 




-i- 



^ljllJI iUuiLui^i cii j(RCDs) Jlsju jbiii Sj^] r/ ^ 

5j_ajIEC 364-4-471) )4_iJjJI S 4 .^1^1 (^j3 
^r- ) a^i ..,->!! ^u (RCD) ji^ j>ij ^-.MiL. 

(iQlit,!) iuls^l jil^l tji (oLxojLs) ^jLi-a jj'jJ ■ 
.^\ )jLlUI "•''■'■°^ * '^^ jli£, 

-.Ul A^j /-.vfl ,.. i ll\ J ml h 1,1 ^j-C' ^JJLJ ^IjJ I 

uijlj^j .<i l^'nU Ciji ill < J&xJI A^l^ J-^'j-^ jljdl I 
jj^ Luj ibli^l ajJb <<i^j ->~ilil j^jLxJlIj <LA^HI 
.jiljjl (> ^tjAaJ, j1 ibjjS jiljjJ 
J I 1 fil T '^ (Cil HI il %\ ^jLkj j_j|jjJ Sjii ^_i^jj I 
iUaJia aj J I— a (^JJLJ jl Jo'i^lil ^jj jl_S ^ (_f jU^I) 

.(^y^jLLJI alj-^"lMiUJ 

J^ <C_ulj_JI Cil ilt-i"il.l aJ—A jj^ ^IjjJI (j A . t -1 ^ I 
.jjjjI VT >.C)IJJail Cilj ^jLaJLl jjIjj 



iulJJI ji^^ II (jt-il'in jJ£, jjLt^l « '^^ I tLo^aJm a^ljJI 

' ' I area 

— — ' . yU^] Aa • • >, (JvCD) ^' '"I '""^ M A^ m] ' *"^ * 4 



fire-risk 
area 



. f . , ... . ••• I ^1 Qit^ I i i 11 < A aS,j Li axu La S uljJ J h-'t II ]l-u ]Usl 

^ l_ua_i| dij CiJ-^sJ : •''-J -^ '' '^-' • -'^^^ "-' -'^ -^ J _ J . 

, i~t 1 <GLs .J J ->l,l Cs^jJI i^Lul J 1 i I m"i 1 1 jl 1 "i II ^lijjl 
■dj^ LPi^ "^ ''-''4J J-"' (6-''-'=^ . . - ' -> ~ v/ „ i_ V 

:4jjVI CiVI-aia.VI ^txuljjj Sltljj 



i 
\ 2lni Irm i 4ln 



. PEorPEN 



^LJ 



.1 ji^'if d_l Sj-j|j aJsU lJ^J 

jjJt jllsJll iajjAJI ija Jsl Jj < im"i Jjjlsj 

jSljdJi ^yit iii_4a. dJj j_ajj 2In :^ Irm < 4 In 

jS'QJI 



jml 



^ <JL^ ^1 /e-^J .^jLc j^ Sjjm 1 ^lijlsJI 

jsLJtl jj SjSIj «J9LJ :nYj JiAll .... , , - ,. - - ,, , ,, ,,-„.. 

13 I J J- C^ J iJ— Jj^ ,Mi CjIjUj Jj-a «L»_ajjil UjjIjlJI CjIjI— i-iJI jl 



jrtS^'ift i^Ja^J (^iinhl'itn 



ljl_ijJI (jl (jj 
,iC^_c Va dl^Li£l ^ aj^ ' * * '■■" (jl ■ *">- * V Cil^ >^LI 



Jo j - 4^Lijg<ll 2 ^1 ,^tl j^x^a 4jLi_^l 



^^ 



^fSjJJLI jUUI jl^^ <bUa, :*vrj J^^l 



SjSUI ^yltRCD 1 4K-<l,l jl nil ^iki jl-j^ ^j 

Ua^l ^ J&XJ jl LO^ V I-4JI itu-^ iLLdiJI Cilj-i-uVI 
^.1:^ tCila .ijiiiUn j^La (^jJLi a^ljJI Cul^ Ijl (JjVI 
jLull ,_jli^lij jl4^ alj-^ "iMiLi <JL^ (_;1 ^J£. .l()"iiln-> 






F 



F 










Jx<3 <Li' 



I Cil»lj-^l (j< iii~»'i x^ (jAjj 



LJUI Uai^ ,Lbl 



Ijji jx ^J^ -» "ill jujj .Cs^jJI Qu3^ ^ J (] -> 1 1 ijiu^Ci 

lJ J I M< n s^-j-^^ J^ ij^ ^jLa^ jl__LLkl pI^^Li j^ "■ -^"'i' 

.(^i^l ^3^^l ^^1^1 J^^lj 

IsjjlLi y- jfiiiifi j^ <GU iTN-C CiLiJ^jjJ ■? ....'. II .J 

. T r'j^l (3 '.'^"' ?-"j '*^j J'S "ill (^ 73-^^1 



r 



J*\ j - 4jLij.^I 2 ^ t.^tl ju^ Ajliyi 



(RCDs) SuLaUSIt ^^au2Xtji:i^t SJ^^^l -V 



Sc' 



<TN (jAjj° HI AUaJ ^^ iC—i sljJI 



lHUI ^^ SjUl Ci^^L-j^^l ^ jLUJI 



3j-^' j'-tH u' I-*-^ 'c 



-JsLJUl 



la±a 4JLJ 1^1 j^l jLjiuj " (3^rit,l " 

IC ^J_JJJ . " j^ylx^l^ "ill jl 1 "ill " 

I il ^11 ^ »,_^l_jJI JJj j_t,l ^jJI 

J * * "■"* 1-4 U ^13 j^ J~^^ -''* *^ 
ts^' jUUI jlj IJIj .^IjtVI Jl^ 
jlj ^ J'« " "■' <Lijlt-il,l iia—iiJI ijs. 

.(3aljJil SjiUI 

6 



• 
^Oj J^^l ^ Ujl—u d-> inj_a d mil MiVI Cil nmll jl 

iClaL^^I Ci^U^^I iLsl^ ^ "■ 't-l'-* " Lol^ /mA 1 .oLJjl 

^J-UI J n ~\ < 1 J .<i 1 'iLij () ^ Sj^lj J^lj jl i-lU 

dn j^ll ^^ iUa:^ j£ ^ ^.liiJI ^ J>^l ,3 nnt-iI'M 1.1 

1-11 -» J:^lj ol ■^'il ^ jAJ ,_^l Clljl 1 "ill <i 111 III ~> II 

uLaj^l (^ j^ (jHI CiljLuJI (jl (jui, ^^ iLi^jj J i"i < "1 

.iLiJLuj J ■"■ « "■ (_^u^Lt-t,l 

(jS_s ("loj JSjiJI) oj J -^11 ibjI—SLlI SjjIjJI J^Ij j^j 

(^iiiit-irittl LjiaJI ^ (3SJJ ' -^j- V *Jt Lai ll+l2=0 

.\f\\ 4lfi J^Ij fjius S—ALij^^ <Lx_iljJI sjill jj^j 

(3^j UslLII |JI ^oliJI ,;^id jAjjlUI UaJi. jLu jAjj 

Ciitta^l jjt j1 (jAjjlUI jjt Lai jji»-itl ^1 j^aj 



^ 




t^^L^I jl_iUI ^Lj^ J:M-<ii3 



- *"■ 1aj_« :1oj JiiiJI 
(RCD) 



io^^iil \/V 



JV j - 4jLij.^I S-ajLO-oJI Jl^ ^l^y 



SjjLlII -.'j'""*' CiljLu 

Cil— X uilj nil (_^ \jt 1I.I iaj uuUI jl 

ajLij ^j£. J fcl Mil o'^—c] Sjj ^ILI 

SjJl ^LxJI JJjUl Cilj a^LxJI CiljLuJI 
^ TLo^ &^ ^ iX 1^1 tti n lij.^ Sj 11^^ 
iiJJ-JiJI k_iJ — uLjj l_a — S "\"l,j JiAJI 
OljLij J_J^J tji JjVI UstkU c-j^liil 
fjKi Jl_t JJji-J SjjLt tr^jl ^J-^ 
^^! (jJJf^ 6:;ji^ c-^y:a.l_ail ^lijjiU 







iUiuolilil jLxii\ jblil Sj^l cliulaj Y/ V 
<L«2IJI (^jVI 4^,^l CiljLu 

j|_,3 jA^ ->"il,l J() -^ 1 1 Cilj Cil u-SjUl ^ ifi ^^ ^ >^3-> 

■*<^ ^ J i£ J\£ ^^"^,9 ' *^^ '*''*^ '^ A^lj /-j^jl ^j vujij 

.(_yOjVlj ibj^iil CliLi^^l (>J iLlJi^VI ijLiuljAI jjtj 

J^aJI iC_ajlia CiJa {aK ^j— u£ Cil— u^jUI CuL-^ UKj 

.dJ^ La_u .^IjJI ' 'J '■■"■'* jl->^ AJ d~n Ml "■ « °~' j^ J 

V —II jvtaj ^_l£ (_gj < Mill Ljj Ml "ill jl— u (jj^ (jl I 1^ I 

Sjt uiljj iL3i(_lll jljIsVI CiiU^J-l (jlS Ijl Ij4 I .-I jjJa 

^ d^ *S ^ " ' ** -^ Jsj uj 1^ 4 i^^o^j^l x^ if *jl ... "*A 

(_gjt Mill jAjj'QJI jLu jljj-> .^Lila_C Oj J it-ii CiLiJ^j^l 

-.1 a 'i<tl Sj-lii (3-*^^ L>^ ^J-S— XX SjJ 11*1 I ''■' • ^'1 

A j'lS "i II jii_uij) ^Pjj "isiyi jl j-^Lj iUajjjJii 

jijj AJ— £ iUL^ 15^ J (j* J " ""^ " t^^J 4-ljl_aj)U 1,1 j 

' * 1 ..." H jLjj ■* * *S" (3^.&j «LJli i^C^j^j CiLJLjj 4 CiLd oiJLd 
TV* JJc iLuiLla liLuVI " • °" (jx ijuLA • ■ •^j" ■ ajIjJI 
JjjjI ^UTE" SjjiiJ " (jt SJ^^La J j^j-*^ * ' ^^ 

. S^^y jilx 

iju^li S^jio ^I^J 

j^l i^iifl ^ ^1 • ,0 ^iLuLajlx^ Ja£. dN->fi 

jAul ^jila T ^1 \ ^LuLajU fi tLt-ilb 

jJial ^jiia T jJI \ *<LijLajlxj iUSjls ibl^j 



r 



CiLajU ^ .•.S~.'l 



J^ j - 4^Lijg'sll 2 ^ t.^tl j^jja 4jLi_^l 



Sc' 












(^Oil JjJI (>AAf ^ ^J Vl llltj 
J_J_fi J jt I M 11 1 ^ j^l J J i t l j 

.SjjLxJI CiIjUUJ TjliJ {uau^l 



J^ (t^>^' tiiLJJI JxLj) Aj^ ij^\j J_3-i-^ i^sj 

jilialll J ■ « "■"■ Lijj-laJ <Q_^^IAXI -.Ij ■ i~ll J ^ ■ "■"■ 
...LiUj^lj J'* "■""■" fUjLia .j(j i»-iU Ji^ Mi'i <»Ua:kVI) 

jj^.:^ j^^j LJL£ iO^lAXI CiIj-iaJUI osti ' ~'j -(^1 

iLij_x uJI jiUaJJI ^IjJ ^ ^^'— ^ 4— iJI_£. Ciljl— uj 

aJaj ^_k. S^ljJI JJ () -^ II j1 Cil iMit^ ->yi C\-\ lAjl 
^j^ jjj£ *( ^ J^f <Lal£. Oj J I »*i 1 JJaj jA^->"il,l J() -^ 1 1 
'^•i" '°~" iU^^-uJI <L:^j_« iUaxuljj I J ' ■ "■ ""■ ^j^Aj <G1j 

.(nvj jijj) iuQjjiw o • / \ ,Y 

a^LxJI CiljLuJI ajLij ^j£, a^l^l jj()-^ II ajji J^-x^J 
jj^Ad Y • /A (_;: ' -IS". II Js Ml II Cilj Airi\'i iL^j^j iUloXI 

J^^) "''j " "V Cilj M n I ^Jjj 4_a_iS Ciljj 4 ulj 

(jj ijj^jVI ^^! 5jjl_«JI Ciljl— lill dJj (^sj-jjj -("^Aj 

J^Lk ^ j1 "^j "'" ' j,}^^l CiljLJLa Cilt iiil^ J^^ 

.La JjU, Jjii 

j.....t.i\&. Il<ii iiSal jiJI 

CiljLilllj ^LxJI jjjUl Cilj S^LxJI S^l^l jj()-^ II jl 

J" -J "■"■ jjl__u3 a x_a Lij_uj lA^I—cl Sjj SJJll 

(jalaM—jJI 7-Lj_a_a CilAla^ i^j-^'\ 4 .... .ur.t i^j^^ 

Cil t ij 4 "i llj (iC-sL^I Cil ui_a^lj Ci^l =^j^'i 

3t itiU 4 ur.i Aj^ j<ii ciL^^lj rf .~.i~. ...jj~.<ivfi 

(jd Is^j ^ J'S itl'l (^l--- Jl— X— J— uiVI p lA'lJ JJjI^I) 

jj^jj tJjx^LalUI ^ J->jX ^.... .ur.i /.j^j<ii <Li^ljIUI 
jl.i£l \i\^ \ Y • jiL-Sjl iuiiJI Cilxj it-il.l ^yJI £>a.jJI 

(.j^ jj^ l—lu&j^RCDs ^S. -tl jl . "11 J.l.-=>l a". II 
jfj n\\\ ijiuj iM~i jlJT ^ p-^l'i II Jn"i ->t,l J I tin "ill 

aIjUVI -■' ■'"* " 4j.^^L11I ^ ■ ■-.■ -J ^ ... .ur.t Aj^^<ii 

CiU mljj ^ V* j JjJjaJI ^ 4 ^ "^^1 CiLiJ ~i MitLi 

m .'..>.»". II * .% .A.>.»". II 



J^ j - 4jLij.^I duaJu^\ Jl^ ^l^>!' 



lEC jj i3jlKn ^iRCDs ■ °'^-t i J^ tP=^i '^ ' 'J JjJ-^' CiL^Uaii LijJa ^j-t jil 

J j_U I(n-I(n . , o J jj^ j^ J n ■.-. J^^' J^') "f i ^ i> JJ' J^J^' ■'=^ cLji-i-i-. 

5>^Vle ^.^^1 jLp jLi J(n j^,^! '^'j'e^ J^^i *je^' ^.^-uiiJI cljUi iJLs (rij 

^ j^lj_ll ^^.^1 jL^ ia^ (jl -^^ijf^^ 1 . (> Jsl 5^ (r/ > (^jiJI ji^JI 



Ul 



ej- 



ui oi 



'J'-T^ 



'jJ 



^jLJI jijiM^ -ill (3Jjls (> J(n . ,ro Jl-M^^ 

J .U.I ) rt_La.LJiji (> SjiiLJii jujui i' cf^j^ j^'j-^ -^i^ '^ jV J *je-^' '^^?^j^' 

^yij^l .. . ^ -.1 1 jl .. . -. -.1 1 ji^ ^,^^-iJl jLu (ji_9 -*sjjAJ aj^l^l 4_4js c^ls Ijlj 

*:.l_s -Sj^IIT o^jLJUI cLi-iSjJiJ j'f^ (j^l-a^ j^-^ ij-^Lu^ jI-tH-^V s^i^liXI 



230Vxl007lxl0'C 
imA*= (nF) 

= 0.072 C (nF) at 50 Hz. 



imA* = 0.072 C at 50 Hz 
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ii^ jUuiaJI ^ ji.*a (j1 .j^I2 ^1.45 IZ 4JLaJI 

K2 X In _1 ^Ludji (jl|3 r.->'iVI (_gj"iMin) j(j r»-il,l jl-uI2 

j^_i-oi,l unMrn-M 1 ^ll-l (^,^ ^jJI \,"\ ^ l_a ^jljJJ 

12 < lA5lZCi3^cii 



IB< In < 



s- 



jjJJ ^J JJJJ-0_II iC-iJjJil S^^^'^'i 
o'sl^ ■> 1 -^ ". ...~ "•! S . .U~. II |_^j 

■Cilj(; ir-Mi / S^ljJI ^li jL^I ■ 

^Ij-JULj & sjj-xi.1 <i j"i4 "ill ■ 

c-ljt L-s-j-s jpJIjCascading) ) 

j'>^5 ^ * .^. J 4 IS" ^ ^ ilf la 1 jj^ 

.jALAlLI jLi-UI J<:i mi ^IjjJI 

jU (^jJI Jd J ^1 n—ajJI IliiJ 

oif; cilj-j-JL^kii (^ oji ,1 "1 -^ 1 

Cil-^^^l— !i^ (jA < 1 ^ 1^ .A4J A 



ij^ Ua^ j'— " '4^ C5^'j '^l" ^ II ^J4^^ »Ll~> "mil jl 
CiLiJ^jllI u^ I j~U5". ^ jj^jj[,| Ua:kJI iu^ ija jt nil 
^ ^ ■'■t-'jil Cil4i>*iljJll (3^ j-i^jIEC ^ l^ ^jniiin 

:iuVi cvmi 

»j«-^' I4J (^Ij 5j>?.^I i^LaJI jLi-^I *^ tj^ ■ 
jLu jl4^^ J^^ Lbjjjd-i y- jn iiil,l iCsliaJI iLi^ U3^ 



k3 ^ 

S^IjJI J ir\^ I 0^1X1 2:1^1 jl— " ^^ "ij 

j_jS1 Iscf > IsC jjJaJI tpilj jd '^'l' 
.CiLu^jUl ^ j(] it-inll 




)7- ;J "^ All rt ^ 1,0 aJl Tt-jjLi^ — j-jlaJLJl 4jL*^. 



P2 



[] 
B 
□ ' 



: 3 m 



i- 



□ 



P3 



P4 



TjuTo 



.4^ y- ftn (iit.1 



h 



Pi 



P3 




TaJI^ 



tiJl^ 



rcijjl^l |>Ju ^ <Q&m iLaJI gSI^I 

: J Jl t~iMi^ iilili jljx ^ l->-i^ (jxlaJAB (j1 jJ ■ 
jja ^i-i£j^ Ci^Lix^jj j1 J" ■ S"" ^jLkd j^^ aJ 1^1 ■ 

AB 

: l^tTM,| ^ iLi^ jj[,| ^ \ ^ dJL^ J^^ 

J ,> r :^ AB ■ 

(> ^^jVI t^laaJI j.^>JI ^^1 JJiU l4J^j3 jiii AB ■ 
^ji (j_jSj di(_ujVl Jl "i n •S) SjiljJI jJ^SbJ jbl -^ n 

jxo^ jj^AB JjJa ^^^ -PI ^jJI-sJI jLi-^l jl4e- ■ 

(r) JLiu ^^1 

Ja:^I jIj.^3^ <Li_i^j3 aIj (S) Jxj^I ajLij jl— ^ ■ 
.CiLSjaJLl jjIjJ tji jSjiLa (jjSj liiSj 

j»i^_2Jl ^^ j^.^ L^5L_4 (S) jl a ?" i ■ 

'""■■■ J" ^ " i<iLaj Xl^ j .1 "^ llj /, alS.I / J . i ,7.~.\ 
'^ ■! ^ ^ ' /M1r.-> fl) S^lj xJsli-^ LaiSC jl j ^ J^JLJ 

aM. ^jj (jj cilj () i »->n< ; jl ('iij^l 

(SC) S^ljJI j-i^ 9 ^—^ 4-il n ^\\ 'J—^-s^ U3^ ■ 

f-lJj[—iX\ U I ^ Slj "l fl 5j_^ljJI Jxal j^ p^^—L^^I 

Ul 

JjKJI ibU:^ <Gjj|jLa Cuj ^Pl iLiU^^I jl4^ j! ■ 
y\ :S^ljJI j-<^J J.a:^l SjLjj JxaSC 

: Jla !<'••' " jisLkd jx^ S^ljJI xJaS ^ ^^u-> >^ ■ 

.SjljjJI CiLli^UI ^ SjIHujVI ^Ijj ■ 

.5jii<;ll d iMiiNLJJLajj^^l f^j^\ Sj^lj ^'j>^ ■ 

jLiUI CiV>=a. ibjiliJI jjIjjJI ■ 
4j Ci^KJI ibl_a-^j ''I' ^' (3^^ ^ a^UI ^Ua^l 

.iLijJIJ A\nllii 

JLtLo^ Sj^l f^\^Ai jC&IjQa .-.i>-r.^"...ij £al£ afiljS V— ^^ J>9>*^ 
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2,5 mm2 
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1,5 mm2 
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. -„^,^,,^^-,,.,.^ 



^ « 1 « A<" ^LjLa^ *^' ' **^j"** ^^j^^ dj"i ttiU ^jl >^l 

'•■■^ ■ Jjl^l Ciljl HI jLiILkl jLLi ■ iUjLod a^ljJI jinSj J" -^ " ^>jl->j >^^ <LiL&:^l ^jJsj 
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, ] ei d o < 
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kl dJ 4^J "t* * * ^j"**^ ^Jj^ 



*Li-uiJ J^JJ^ .JiiuV) A— \^ Jij^ ^J^ 

2Jal_sjC2 ,Q1 L4J 5j_iUI jJsLsj 
Q2. I4J SjiUI 

Hi( ^11 ^—sLJj-aJI Lai '' ■''* ~ii iuj '••■^ ^ •■■■ ■"■jii &-iJjUI iC-^^ ,iJc 



•>iU-^ £ -jjJa r 0-0 jjj 



Ecodiol 2.2 
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5% 
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SIR 23 SE 
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W ^ I ^ A H fl (J_i,i3ajl jst-uLi-a — ol ^jul 4_iL«->. 
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jl>V^ ^ 


tl. X 1 


ftain7) JaiJ ^UJ l*L^ 


Vik:^ 


^jBii-jJ 
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i* 
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{>:j Au jmJ ^^ :.« 
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RT (ra z) Msn ifjl-JI 
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XT (en Q ) i^ yy-J 
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<Vi 1^*.™ j+* 



(MG) ECODIAL tfH^^i^ E^J^ ^.^i^j U^^j^] ^ ^ lLU-jJ ^- \^ djj^ 



^ 




11 ~ ^r" jj '-^ '_3 (J-''^ 9-J' T^tH'-^ ~ ^'J'-^' ^L*^- 



l4-« ,~i^ «XI i4 tlall aIj^ IriiL CiLI iM-^ll oo^ 

(t^ji^l CiiUlS jj ULa) CiiUlS JaLa. "^ ^ 

„ ._ '. - , _ . ClSjiUljLul 

trf jAt Hii>->i sjjIjJI jJsLsj -0^^' ^^^ '-' / <!? " 



Iz = 433A jLiili iUujLu (jj^ 

" p 1000 

• In= -^ = In = 1.374 A per phase 

:(jjS3K ^■^■^"" CiiLaLsLaj nT^X 0.42 

Kl = 1 Xtpe _i iUj^a_a -'Sli 5jja_a iUujL^sJi oiLilS iCjiU 

K2 = 0.82 

K3= 1 *^i 'ji^ lM f-^-^* — ""' '" ""' i (^j'i-^l tj-l*^ lI^jj 

' 433 i3sljij tPJIj ciiljKll JaL^ ^jlt jjju tij^ C)i*jKII 

IZ ^ ^ j^o/\ 

1x0.82x1 ci(_al— «_<ij .(Y/Y\^ Jjj-^l jKilF ( j^jil j^ 

:^^Vl^ (jJ^J^ r '*> "I'll 

V^^' kl = l 

: (jLj aij iUlaJI iOtliil a iu slHI (»J-^lj *^^ ty* *t>a^-a j'i^l iQiU) k2=0.82 

(^r' Sjlj^ i^jj) k3 = 1 

22.5x15 

R = = 1.4 rnHper phase i»J-t jl '' ''>'" 6^^ &>■ 6* »jjW j-lsl-s jLs IJI 

240 

^j' "^ " Sj-^lj Sj— A di3j_^ &l(-l~liil 1 (_^jJlj d_l.a_ui 

X = 0.08x15= 1.2 rnHper phase ^ , o-,. » 

Iz 

Iz= =1.676A 

Kl X K2 X K3 

(jjijj TjuYl ' Jxa^l j^h^ n (jt j-ll J 1 Mil \ V— \^ 

4lin"itl iCj!^l Ci^U^jaU tuiaJI Ci!^Lit.lj CiUjliXI 

(T/ 1 >^ jK.1) > A JjJaJ t^JljUl ^ 

22.5 X 8 
R = = 0.25 mQper phase. 

240x3 

0.12x8 

X = = 0.32 mQ per phase. 

3 

C2 SjiUI jUjI 

315 

lb = 1^ = 433A 

0.42 X \p^ 



c 



1 4 ~ ^?^ jj . ^ A 1) a jj_i,i3ajl jst-uLi-a — ol ^jul 4_iL«->. 



ri 



s- 



Q2:jQl SjSUI 

420 



xTT 



J^ jjjLujI j^ juiJI JS 



ij^Sj (j1 ' .-^ ■Pv S^ljU ^ ■ ■■'■II ■ 
PE: t^J-ijVI iLiLiiJI Jxojj jJaia 



:> 



21. 000 xxfo Ti 

176 



-= 37.7 mm2 



.1 in \\ A \tr>\A 

J_j aJJ jl 1 'I II iUa£i j1 :j Sjj 

(1-2 KH) 4_iJU 4_ajl_ia Ji»_A 
j^ IjxlaM_jJI jUa^l * -t^" ■■■"■ Ij^J 
I ' '"•'■ laai 4_ajl--S Jlaj jl j^l_iXI 
J^lj CjSj ^^ jLixijI (jliik £ijja-i 
jjJs iju jU ■ a I". .^ A j3^ \\-i~\ J^J 

I 1-^ ij .(j-il ->t,l J—ca^lj J ^Ij 

' ■-~ ^ -I" ^11 a^^_^^Li JM «~ ■■■vfl 

jSljj Jx<a il dljj ^Ij-JI jl I "i II 

LijjJsJI (jAa-1 ^ lj_£. Lu_s -ii^-- II 

iL.d at ^_d jj< " jl Jj_d 4 ujlLI 

iLlJI_£ iU^j^l 'I 'I ^"^ II Cl^ "*'J^ 
Jj-iJI Gl Jj.Ai |_^ ijux ^ I n^ Ijj^ 

Sj^ij o,/"\ ^^ r/1 (> ^jiJi 

(3 Sril,l jLi ULj J_4Xj jpJI Jj-aiiJI 
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Z* 
mQ 


X* 


R* 
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S^ljJI »lj^1 CiLJj^ ^l>=^1 






0.35 


0.050 


^yJUdl i-ii.AII 






8.10 


2.24 


?u^ / t^ J>=-« 






0.32 


0.25 


CI J^li 


26.5 


9.13 


8.77 


2.54 


QI ^>JI £j^l 


24.6 


9.85 


0.75 


- 








1.2 


1.40 


C2 J^Ls 


21.2 


11.42 


10.72 


3.94 


Q2_l^^l£j^l 



jLij ol_uiaJ iUjLsUI T/ 1 • \^ ^^j_ill .iljJI jtj^^ 
jLS Ijl ^Ualll ^ olh in <UaiJ JJcISC S^ljJI y^ 



420 



-=26.5KAatQl 



Isc = — 

\l 3 \l 2.54% 8.77^ 
Bl x_iJjJUI jLi-uall ■> •"■ ^ II iUcliXI j-ij-sj j^juj 

,d ln(jfi o J I < I »-i l^Ju jUx jj^ jni( • ,Vo = O \ ' ,\ O 
jjijjQl ^ Li£ : ..■■^ .09 ^j^ ..UC.ISC jLlUIj 
^ ikVI k_taj 't^il^J jl j'l^l Jit J^l (jjjKA Y \-J 



JJ_JlJI 5jja_aj jl 1 "i^yi Jal_t jli "if VI 
^Jt Ijji jj^J i4_«l_xJI iCJLl—b^l "^ Ij fl '"J '-.^ ■■II 

.(j<<'ii»-il,l CiL^^L!!^ s^3^ 

: i^L-s^l J^^l 

..ibjIjaJI CiUUaiil 

aij ••> "i Mil jjt Ajt] '^^— ^^ j "^'"^^ Jj'^'-^ ^tii jj 
(lEC 724(1984) clause 2) jt »Lu_UI iA.>JI 
(PE) ts^jVI tff^l— s^l J^^l t^=>a-<i Oj-Sj Lij_uj 

26500 xxToT ^^-^^'^ 
^^^ = 47.6 mm^ 



176 
jl I "i f VI (_^ J-s^'i-T? t^JJI YjuYi • Jj-ail Jus^l (jl 

^L^jjJ Ij ijS J * " * * JJLJ I ^ *^ TLo^ &j L^^^l ^jl-^^uj^ 

^ *l ^^ II A lit^ yd ."4I .lU" A 1 1^ \\ ^5^ t jl Js yt^OJ ^Q^l^ 
jjSj <l_jSjl_»_a jl (_fl) jjil__iil J 1 f (jiLaiUJI J I A 

.(iLisLS ^i^^j^ SjjJlxa 




\^ ^ '^ All rt ^ 1,0 aj I Tt-uLi^ — jjlaJLJl 4jL*^. 



<ijj,i^ £-^>'-' i5-^j^' (-^ u-"— *-" J(i';>ll it-i ■•> ij] ^Xi^^ 
. (PE) y^jVl iiUaJi j^jj jiLi. j^i jj ^i£ 

Sj^UI jLxjVIj CiLu^jUl ija p Mi^ll Ij^ jiit'i jjj-i 

iUjL«J.I j1 o^j J iVj Jjl>iaJI <C2 SjiljU tiiMi'ilLjj 

.aiuj r - jjJaJi <Lij!i(j SjjIjU 

T 0.8x230x240xvn"x lO"' 
Lmax = ii 

2 X 22.5 X (1.25 + 240/ 70) X 630 X 11.5 

76.487 

= 50 meters. 



1.530 



^^ SjLij XTo (jjii iUjl_«i.l jil_a_a ^ji \,Yo Jal-xil 
jjj ^j^ J'^°" IS'l^j YjLsTi • <LxJa^_« Jx^jd iUjIAa 
630x11.5 =Im4jjljai jilla ^^ S ..511) Y/0 j^jS 
^ MiiNLiJJ,l Jiri^ll i>.Xi£. Jaxj ^jJI jl— illl (_gj"iiMn (_;1 
aiaj (j II fil "IV • jIsLaJ SjiljJI j-j-o-s jjt (^ti-.!!! 
^■'•■^"- CjjUj ^yltt 10 In + 15% (\ ' (^jLuii iCa-iiJI 

^^jl it I iml-iLJJm Ji(i4ll dj_^] fj£. Jjxol 4"ill (jd J-1^ 

Ji^ jj-« ^fi ^e"-*-^ i^J ^/^ ij'j^ -"^ ^c J-^ 15^! 

.jLilll ajLiJ jx^ jjIaaJJI S^^Vl "' ■^" ■■■! ■ S±a[S S^Li^ 

•Lf J^ (jt i «_'l^"'"i"' T^-\^ Ji>^ 6* 

2 

for C 1 (3 (240 mm per phase) 

11 0,21 V/A/Km X 1.374A X 0,008 km 

!^U= = 0.77V 

, 100 

Au % = X 0.77 = 0.19% 

400 

forC2 

AU= 0.21 V/A/Km x 433A x 0,015 km = 1,36V 

100 
AU%= ^QQ X 1.36 = 0.34% 

(jAikls J ^-^ I urii -^'ift J^ J J 'ti d^ljJI Liljlst JJ£, 

A U% = 0.53% j^l ^^ is_jj^l *itai j_jsj 
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k: J^uai jL^I 

CiVI— ^ j • ""' i^-^lj SjJJ_£ CiLa— ujK JjI < tl j''^ '■ 
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.^Uflll aL& jl^i dl^ U3^ L^ a-uj a S valLboa 

j^xfli_s1 (jjSj (jl LjjIt-iU (jj (j_ji— 1 Ljli MiVI aj-^j 

V (jt tJ^ j4 "iMiM Jit itrill CiVL^ tr* XA — 1 iia— is 

.(jA4^M.I j()-^ II J^LuJ, <Lujl 111^ II j^lj^l ^! Jx^ 










y V ~ ^^ jj >^ -^M^ (J-i-ia aJl Tt-uLi/s — ol jjul 4jL«->. 



Ja] I j . us A J ^1 ... t Ci^L.!^^ 



0.08 / n Km J^ >':?^ iJ^ oliaA^ SjiU j-4^1 (^ -ts^^' oLu^aJ 



iCui^ Ja& CiVL^ ^ J^l Je^ uiUi& Y/r 



^ =4fi Lia. :5ji:.)f|B 

■ ,A = ^ LLa. iLijlaJI iLa,tiJI jjt Q 
.j:kTj jjio (>J ^(j-^ II =Un 
.jjLa^j jjJa (jui ^(J-^ II =Vn 



jjj-Vb JaliJI JaaJI jUi : IB 
^ / Km _j JjliJI Jus j^ iLa jUa : R 

22.inmm^i'ltm 
R- — : — fOFWpper 



R- 



S(c.i.a.irL mm ) 

Bfinmm' Han 
Sfc.B.Bitt nun > 



(iar43iifliJiuiiin 



Aia^l^ a y. ^1 1 4sjl_Ulj a^jLail tl y Km J^^ a.iiaJI dJtliil : X 

.^^.LusJI 



i-j^lji 


I^UJ 4^ X .^ 




ot^ 


^^^^^ 


jj.fjj.zjjia^ 


i U - ire (R coMP - X ^i[v^^} L 


IDOiV 
lln 


^li^ij^ijMif^ 


a U »■ fm fR ftjsqj ■ X ilrnj) L 


Vn 


^^ iM i t- J jU T^ : liJ^i- juJJ Jtfi 


AH'' -^IB pi «HV + X aiii If 9 L 


Vn 




rik^ ^ iiJMl Ullw 


T*-lC J^ 



Y^->^ Jjj-^ jtlj-^ "iiiiLj CiLjL 



.^kJI tn 1 1ll u ^3^.&j 



j»J-S tPa-^J (j^JJI 



'iS 



14 mil 



^jia. ¥• LLa. Cilj dj^l jil_jj:5jiUI j>lj^"iiiil ^IjJl* 
. \ (jj ^j^l-^ * Ij^ Cilj SjLJI j1 ' ' ,A 

K X IB X L dJgnul^ ^^ht"i JjKJ 'fl-^'l ^ji ■'=13^' 

.JjJ^I alj-^~iiiiLi p-n~i K 

.jjjjVLj JaLill Jas-II jLu Ib 

(^m J ()-^ II ^ is J !(] II ol III ^ I tUlj -^'i ml (3^J-1J 
JJLJ Jl_i« ,^^1) >^>^l ^'-^^^ '■'i^ ^J^ »LJ3l liijja-l 



c 




W ^ I ^ A H a jj_i,i3ajl jst-uLi-a — j-i\jjj\ 4_iL«->. 



_; jkU Vi^ ^J^ J. 


/S-- 


jjUi M^ ' JlJ 


V J-"*^ 


^M«1>L^ 


Jij^^ iji 


i>l! 


dijij-i^ 


JjU 


— =^^^^ 


lift * (p U^ * ,T" - li* 


^••[f ^ 






^ = If LL^ 


r-a^i^ 


.^i*^ 


If. 


M 


Tft 


ti 


>*A 


T, 




^.e 


1* 


o,¥' 


1 = 


U.l 


>►! 


U 




t.* 


\ 


r,i 


^,« 


1,1 


(rl 


l^.T 




1, 


»,f 


t,* 


1J 


1.1 


^t 


V.il 


1. 


\ 


T,T 


1,* 


T,l 


r,v 


1,¥ 


l.« 


n 


1> 


T.<a 


n 


T,l 


T.ri 


^JP 


T,A 


Ye 


n 


y.r 


'.ic 


\,s 


^.e 


■.Ve 


1> 


ft 


to 


1 


► ,st 


>.1 


M*^ 


*A 


1,M 


ft. 


ffl 


,,v= 


.,i^ 


..vv 


■,A1 


■.fV 


■,1* 


V. 


o. 


■,*-^ 


■,fT 


S" 


.,^1 


.,rv 


',■"1 


\Ti 


V. 


■ .It 


►.T1 


• .i 


i,IA 


Nt. 


*,iv 


1** 


1* 


'.rf 


-.TT 


■,n 


■.rt 


.,T1 


%TV 


^A« 


IT, 


1 


■jv 


■,ri' 


■Jl 


.,T. 


tf- 


Tim. 


■ ,tfl 


'J^ 


■.T 


-ji 


•JT 


*,T1 


r^* 


Ufi 


.,T1 


'.1^ 


.,^> 


■,TI 


..T 


.,11 


1'* 


T(, 


.,^A 


■.n 


i.ir 


.,Ti " .y^ 


' .,1ft 


a . i. 


?■'. 



(jia ^ JiJ jjo^] JiJ cJja) j^Id _ ^^!_ j^ 5j5U( AU) ) a^l ^^ io^\ y\ -\^ Jjj 




,T^ 



\^ (Jj^ia^lj (J-t-isajl 7t_ijLi>s — oljjul 4jL«->. 



1000 A 



400 V 

1 — r 



^ 



^ 




\ Jtl«:r«-^c JiA 



''j^ ■' (_$JA-1 J-l« A * 'iJj^ J^'^' 1^^ J"' ^'' Jj\S 

CuLj (^jlt Jaa, ^jJt • ,A = ^ Li^ JJt jJJ^t \ ' ' ■ 

.P-jjJI P-Lul • ,Vo = ^ li^ >iJt(5 In) jiAji] o • • ■ 

LijjJi ^^ iJj^l JjLS jjj-fiLa j-it j()-^ II ^^ .bj i() II 

jjjjjj ajSj V' — ^^ JSjii JJJJJ iL^i^ Jl-") *->jl-t 

•>^V jjJs CiJjS \ • (jJJjI \ • • • i^Lae-! J^e^ 

.d^pJLI LiljJsl jJ£. j(;-^ II ^ -Is 3^1 >^ (-^ 

9ibjLxJI <Uj^l ^ ■ 

9 IoaJI »Lu1 ■ 

:J^I 

:<bjLxJI iUjjkJI CiVL^ ^ >'^^' i^ ■'='3^1 ■ 

A U% = lOOAU/Un 
: jij (jjj A V/A/km jtj-ijj Y^ - \^ Jj-^ 

A U for Cable = 1 x 100 x 0.05 = 5 V 
A U total = 10 + 5 = 15V 

15 



400 



X 100 = 3.7% 



ji "it"i dljJ (XA)I(; il f LijLxJUl (> J^l <u_iiJI o'^^ 

A U for Cable = 0.52 x 500 x 0.05 = 13 V 
i^jjJI jJ£. Jj ->t,l a^L ^jJI ^l_L^VI jl->-^l I tiHii 

• jjjJUl iL-^^ Si£. J (] -^ II ^ iaj 1 () II J-lj-l Lij—uj 

<C^^^ »jj jy^ ^Jjlll ^L^^ (^j-iLj kij-uj <G1 (j^jjsI 

_.dj^l 

^ iaj !(] II jj^ ^ J— ^ j»^ J J I n1 \ i . . =0 . . +^ . . 

1400 X 10 
^U= 1000 =^^^ 

.Cii^jS ^ i = jjjjill iLa.jJ >iJt AU 
.CJjS >r = JjaJLl JjKJ AU 

A U total = 13+14=27 V 
27 X 100 



400 



= 6.75% 



c 



.dj^Xi ^j^ f-S^ ^LIul <Ua^j.d ^-^'Sll ^j^ 




W ^ I ^ A H fl (J_i,i3ajl jst-uLi-a — ol ^jul 4_iL«->. 



,jr~r 



LaJ, TiiV 



xaw • — J '" I 



50 m / 70 mm2 Cu 
IB = 150 A 



:TJll. 



1 — r 



1 



20 m / 2.5 mm2 Cu 
IB = 20 A 



Y Jlia:r'^-^J^ jiiSi 



.(Qa^l jxi^ JJ£. ia:kJLi Ji»^Ti Sjlj^l 
9«jLj^l ^IjJ ^I^J Si£. J(;-^ II ^ -Is 3^1 3^ l-A 

:J^I 

AU% = 100AU/Un 
0.55 V/A/Km ^jj V^-\^ Jjja. 

AU line = 0.55 x 150 x 0.05= 4.125 V 
phase - to - phase 



4.125 V 



■= 2.38 phase - to - neutral 



A.U = 18x20x0.02=7.2V 

7.2 + 2.38=9.6V jjfi ^1 j^l ^ is^^l 
9.6V 



— 230V — XlOO = 4.2% 

^i»*i i] ija J^l L^l tt\ It <i irAj— a jj^ d fi I ^11 oJA 



ibJI—t (jjSj iUJjjjiiVI ^'^^-'■Vl C)lj.:kJ 
CiL^jJ CiLiJ ~i Mio J 1 1 < ~i 1^ jljS "iiiiVI 




r^ 



\^ ^ ,^ ^*\^ (J-t-isajl 7t_ijLi>s — oljjul 4jL«->. 



tSptJdlju^jLj-l 



Ij^ <L-ijLxJI j—ii. LijjlaJI lj_£. Li—ia 
JJJ ui ih -Ml fja ^J-J^' '^ 6j-^ 

-^ d\ iL^ .IN 111 l_d 



(^1 SjiUI j_.^L^ cl. 



jjS,j CiLu^jULi ^--^ "'j""'! isLaj .xlc (Isc) JjUIXI 
jLu) Jj^jJIj Jit^i^ll ^Lj_ia JjJ:aj J^t (JJ ibjjjj.i 

: (e^ail (^jlj_^l jjaiaJI) ciiUKJI : ((j^iil UaaJI 

J l»-|^ll S^lj " ■■"■) J °'^ (_gjl lll~l 43 jl < IM j3^I 



i 



isL^ jl£ (Isc) ^''•*' ^ "*' jj^l ^L^^Ij 



Use in % 




j^ie^^ 






Xn 


Xi 


■\r. ^0. 


/■\ 


Xn 


YO ♦ * ijx:^ A* * 






In X 100 
Isc = 



^l_c Jai_^ CiL.ai« l-^(KVA) 



Use 

\f3~U20 
P = (KVA) j_j^i c}^ 

In = jjAaVLj (^jLt jL" 

Isc = jjjjVLj Sj^IjJI j.1^ Usti, jLu 
Use = y.S^^Li X '■■■''< J^^ jii-i^ll S^lj iC^jljLa J^ 
Jjj^ ^ ^t-n"i A-IJJJ J^^^USC _1 iLl^j JdJJI juHI 



<^ 




W ^ I ^ A H a jj_i,i3ajl jst-uLi-a — ol ^jul 4_iL«->. 



3 Use = 4% 

400 X 10 

In = -i^ = 550A 

\r3x420 
550 X 100 

Isc = 13.75 KA 

4 



Yt.u 


<..L. 


HI.. 


•ita.. 


i.L. 


^ . . 


V- 


■ . ■ 


!■'■ 


rhj 


<i. 


*^i 


■ . . 


Da 






wiff 


^*^■^ 


M^l. 


^lilA 


hTVp 


hN. . 


MS 


•lf.V 


■ r« 


1PT 


T!t 


■(Ti 


l»¥ 


11 




|f{A^JjJ jW 


H.1 


1',* \ 


TT.I 


n.i 


^^,♦ 


^■".L 


«-,l 


>\t 


IT.l 


!■■-•» 


ATA 


p. LI 


T.l. 


■.Vl 


r&C - l50MVf, 


■^j* (^ Jt*" Jjp* 


*i,^ 


tT,- 


rt,A 


"■.jfi 


■r,T 


IT,^ 


1^,1 


•■\i, 


ir,i- 


1 .,■■ 


«V.I1 


1. ta 


t.L* 


■.VI 


\<>i- - ?;lH.l^1v/^ 


]sc(KLM 


(1.1 


■ l,4 


i-r,i 


n.i 


*V> 


1*.|. 


hT,^ 


■■'ii 


*,i.T- 


V,-'* 


»,1T 


T.^T 


l,TA 


',<J 


rsc-iiiMVA 


VJJ ■! jS J Uja* 


i-",i 


IT,, 


T-L.A 


■>> 


T",T 


'<^1 


n,i 


L 1 |T 


X-t 


"." 


*■.!> 


T.-i* 


■',TA 


".'J 


j'Sl: ^ stwwyA 


iKiKA^ 






^ J-Ap jjJ (^j-^1 Jalj-t dlliAj 

6' .' "^^ 4-Sjl-»_a ^j jl .' "' f VI 

.SjiUI jisl^aj JjJjiJI 

iLijjj_aJUI Ua^l jl— u -^ " • ° l_«1 

1 ^i .iLLuiLujVl ClLu^jIlil " ■ " • ^"' 

Ua^k Ciljl— u dx^ ^ ^/.itl J.I A^ II 



Y^ Ja^ (^ 




^^1 a^ljjl J4^ 

1/i J^JiJIJliJI 



I ^ — »- ISC2 -*-]-^ ISC3 

-^ — 1 ^ 



'^< ■ "■ JLui] <l^jLk a^ljJ Ua:aJI jLu iUj^ j-iJ^ j^^-> 

juiJI 1^ Jji.-\^ll juj iUL^I alA ^j <^l-x-ll >.^f^l 
It Jin->'i Ml Lxj I (j'lsl lAI .iJtj VV— \^ Jj-^ 6^ 
.^bti .^jaJ i-i,^ i^^l Ua:aJI jLu S ^ .a\ Ja.aU SjLij 



i' 



ISC^ + ISC2 + ISC3 



ri-\^ js-i 




11 ~ ^r" jj '-^ "^^'^ (J-''^ 9-J' ?^-i^*-^ ~ J~^'J^' 4jL«->. 



CiLjSjJ (>uo JUaSJ ^1 JJfi (Isc) j^l ^^ Sj^UI ^^ J^y/i 

Isc SjjIjJI jxa^ jLu jj^ Ji^l iLuMj CiLu^jllI ^ 

U20 



Isc =■ 



(amp) 



"\[3ZT 




iCSjUll JaJeuLs r'0-\^ J&All 
R1R2 



R3 = 



X3 = . 



R1 + R2 

Xi X2 

X1 + X2 



d If Iqa 11 A 1 ,..M 1 1 a] 



JjlaU iuUdl 3j^' 6^ Jl^ (^' t^i 

iCj-sKd Sj-^lj <C^jLx_« |JI CiLsjl_xJ,l 

. ^^ (j-i 11.1 ^ji iCaj^jj 



ZT: i_iLui^ ^^ 

i^LxJI 'j-^ " '^<' "■) CiLu^jUl ^ ji»-i'ir J^ j ■ ■ ""■ juj 

(nJI i&_ijjj I 1 1 lA s iS^lj ^Jsl_s <Jjl— S <Jj ^— a 

(R) iC_ajHt,l J i.->"if |^i£, ^j"' ^'i ^1 Z <LJiajl_x.u 

.S^IjJI jin S j'->^ CiLiLuL^ |_^ <l_a^ -"•"■ ■' ^ 'J ' "■" 

( 3'^ "' "' J ?J'^^' 1-4^ J-^-*e Z J X J R Jalj_»Jlj 

^^•^ -^ ^ 7L 1^ 4^ ^i& Ld_^ <Lj al^JI ^li -'•**'* ^ L^l &^^ 

■> ■ "'S" ^ J ^ A. 1-.-. <C_ajjJsJlj . Vo— \^ Js^ 4fljl 1 1,1 

.X aR ^ J^ A^ ' *t ,..^ A .dA ^M A aLuj^I ^I d^ 1 f"i 11 

j<'"° XT <RT |US ^Ja—xj L«JJ£. -Jlfl saU ^. ...Ml. 
jja iLuAJ,! Sj-^jJll aLuisSU Z iCijLxJ,! iLojs LjLui^ 

ZT=^RT2+ XT 2 

jj (_jjljill ^Jt ijt 1 1 »-i~i fi S ■S iimH (^ (j<niMS (_jV (j^Ajj 
' ^ "■"■ fj] ^Ia^".!-.! ^a Ijy^ j]\ I Aj~. ajISa I ~. 1< ^jLuj 

:^Vl ' •"■^ (4i£.Lia y\\ a^\Sa ajjifl iUjlix (_^l-n"il 
^li <(_$jljjJI ^J£ ji"''^" '• ^LujUd R2 J Rl (j1 jJ 



c 




W ^ I ^ A H a jj_i,i3ajl jst-uLi-a — ol ^jul 4_iL«->. 



^C—u^ ijlih Ua^ ij^ 



=Psc 



j±±e,] Cii^ j'-<'l ■ ^Lc 'j -^ J^^' 

EL ISC J3 MVA=5jiUI j^* 



jjJa (j^j ^jAiuVl alialll J-^^ =EL 
U..,j"4 . jJ-:^) CiJji J l.<ll . ^^Tj 

jp!i(j SjjIjJI j ua^ jl—LJ = ISC 

'() -^ ) LlixJI <C^j_uJI iUjUd jj^j 

iCijLaj <lU_^ l_«jd_£. Ra (^Lc 
j^lj kij-uj Sj-i^Vlj 'Xa 'fl'j ■'^'■' 
j>i tjls Ijlj <Za _1 jijVLj iL-aj-aJI 

Xa 0.15 _l ibjLuia Ra j^jj-^j 

J Ra _J jijs ts-l^^ ^"^-^c Ji-^ 
J in^ -"** *j "* '■■ ^ x-d susLJim Xa 

<i J II < II JJ •^11 (vla-xJ, a^UI 

^C_al— xJI CiKi ull ^ iL.i_ujl_ujVl 

4 ■"! -J (}<" <L_sUa_lLj jlj_aiU 



^Lxll a^l 3S^ ^jIa« C;h**^ 

ICA Jj^l ^Lu^ ^^l>J ji»*l< \l-[~\ (_^J~ "'^ iCS^^A^ AJJ 

a—sUaJI Jlj_a)f ^" _■ •■'" iUaiui_ll iUsLujI^jMVA j1 
iCsjLam isLulxul * ■*^~ '■■'■ J~t^ ...ij. i^jJIj iiLijLij^.^1 

.^KXI 
Ci^^l (jxi^ j^J iai iTi Mi^l llii JoAJi ,_^l iUjl_xJllj 
jXik\n 1 j]-^ II jl£, iL^Ka iu_ia ^1 <Cajl_xJLl J^^;^ 

UO ' =1^'^^ ts^=^ 
Zs= - 



Psc 

jiji ^ll'll ■ j-^aA.%tl ij]-^ II J< . .^. iCsjIjLX = ZS 
(jALAJAI J() ■^ll j^V jjJs c>« Ja-^iUI ■^-^ = Uo 

CiJjiJI-i 



s- 



Xa (mH) 


Ra (m Q.) 


Uo(V) 


Psc 


•,V^ 


>,\>'\ 


ir< 


Iti . Li-L4 Yo. 


• ,rar 


>,>ot 


iy> 


I.ij . L^.^ > • 







^7- jj >^ -^M^ (J-t-isajl 7t_ijLi>s — oljjul 4jL«->. 



Pcu = 3 In Rtr 
Pcu X 10^ 



miLLi-ohms 






Jal^L A^l J^mi = Pcu ^20 Use 

Ztr = — X milli-ohms, 

^^0 Mi)fl JaLSJI J_4_^l jl_u = In Pn 100 

Jj ^^'i j_^lj jjJs iL^jU_« = Rtr >-V j^ (> 4jjil_iJI ia.jiiil SjiUI j-a^ = U2 

jAiiJw j^ ja.lj jjJaJ ^UJI ,i^l (KVA) J^\ c^= Vn 

.(auijUil c'^s^^ ajj^uia -X-r? J-i^ J^^ J^^^' ^j^'-^ AsjUil j^ = Use 

Xtr =v Z ti - R tr jj_sLail ^ Rtr J^aJLI ciL-iU iUjLia i^i .•.-. ...i ^jSaj 

Rtr 



:^vfli iUKJI 



Vd.. 


T... 


^^^^ 


\1l. 


li,, , 


A. 1, 


M-, 


4^ n 


t,. 


Tii 


t». 


IT, 


l,n 


a , 


i.>-Ld 




-. 


1 


\ 


-, 


n 


1 


, 


L 


i 


■ 


■ 


i 




■ 


Uk; 'Vd 


jj-L-lIj*- 


n.l 


H ' 


1,1 


•i.M 


T,T 


■f,^ 


■•,1 


tA 


^l 


VI 


*,t 


\\r 


T^l 


i*,r 


Rlrmii 


^^^^ 


3 ' 


r • 


^,r 


^lT 


1 ■,!■ 


",^ 


i-> 


iO 


1T.1 


fi,r 


n,v 


ti 


*%' 


•,.±,\ 


Xtrmn 




i.T 


•■J 


1,1 


•M 


1h,T 


\T,T 


l^.t 


ILl 


1 vv 


TT.3 


TA,t 


■ 1,1 


y4,' 


Ul,-! 


Ztr ma 




1 


n 


1 


1 


1 


■^ 


^ 


T 


1 


1 


T 


% 






Use Vt 


^J Jj(^ 


'.T 


i,A 


1,1 


1^ 


1,' 


r.-. 


T.J 


1.1 


%,v 


,*.' 


' -.v 


■'*,■'■ 


T I 




Rtr ma 


VJ*"*^ 


M 


*.^ 


^,* 


KT 


ii,i 


W., 


l^.t 


y.,-? 


Tb.i 


TT.^ 


'",■ 


Tr,i 


l-.t 




}QrmQ 




(■T 


♦.T 


1,1. 


*." 


ii,1 


It,. 


iVa 


Yn,T 


I"'.." 


T^,n 


lT,l 


n,T 


1 ■■> 




Ztr ran 





.(cJjfl ^h& Y • ) (^l£ af^ CiIaIa l^i ia^j^ ti^J^ >^V>al ^jLdl i^kUXI < £sjl£Jll ^ VV-^^ Jj>^ 



i^ 




W ^ I ^ A H a jj_i,i3ajl jst-uLi-a — ol ^jul 4_iL«->. 



s- 



CilSjaJll ija jdAJ 3.5 m In : JLlai Sj^UI 2^1^ ■ 

tfSj Alal^Jla Ja-XJ ^jiil S () i l iti "il ,l j| i "if Vl ^ j_iVI ^J^e U-^^ "^"'M J G ?" J^'jJ (J* 

djaJLI l_al ilaas jjiaJI iC-ii^tj jjS3 ii j_i4,l m iltl_m j»j_a jJ-J-«J La_S .UaiJI ji>Ji 

..ULaAl 6^^ djL^I jjJaJI i^jLa.1 .iajliil J443 Ulu 0.15 m H Per CB 

j_^l cilj a_iiLjj_j^i jJaij_aJi (^ mjjjsll a I ..-xa g 

J,^s_9 iCiiaJ ji£ iuaL-aiJw jij_s ^^! iijjjaiJI CiUiiJIj 'Ljjja3 ajtlia l^ ^^ AajLaJll 

La LjU. Aip .jAxaJI Ij^j ,t^uj!iCiJI . ,j^ii jjjjJUl (jl !.;> ^1 0.15 mn/metre length 

j^l jJaIja j^ (jiJj .jljiUlj J^ iOtliil jjjj tjl ,,A^II Q^j £lj-aJI 4itLu3_a) j^°^'-ti 

(j-*"^ — =>-^' f j — *— " '^'j (J-*^ — =>^' .(iaas X\ • ^ii j^ • 

iUjI .ti ^a ^lu .ti .>. 5 II jj<-. 0.18 mn/metre length 

Jaaj 4_iiljj4iJI «Jalj_aJI -hU j^U liULUI ajjUil (> Jxa^l A^jlia oLu^ (jiaj 

Re = P ^ ^ 

^jj_ai,l UaaJI jL_^ Je-^i^ tS^ S 



jl M f VI ^ji j-^J:? V '/jimII IJ-4JJ 
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PEN |_jx^jVI '^ 'I " "^11 J-i^^j a J-> i^j— J juj 

(oA-\^ Jiii) PEN ■ ■■■-'>° j1 i-ijJaj CjI— uSjiU 
Vj <JxaiJI iUaijJ ^1° ■■II ^< • ■'■■ II CiLij^jlll Jj.a1 ^ 
Jaj >j j) j^^J PE ^gj^j] <LjI ^ ^ Ju^ &_d J-^ aj 




" "'^^"'""^""""'"'^ 



JjJ-^ ^ I ^ ill jl Ml 1 ,1 jl^l ^IjJl j>lj -^ "i Mil (jiaj 



J+l*¥l ^ LfcU v,,! lUjU 


TTfUu 


TN ^ 


ETfUa 


Pg ^A*. V^ J-f £j^ 


Jj-i ^' .-^ Pt J— .j^l i^-J J-j* 


CP— 


ljJ^J-^**'j'^ 


^^ 


jjM Jjai 4^ ^ ,^^1 4Uj<l 


jjU 4iTi-- J- Ji^^ L-l* 






kjjjf^ 


Jjii^lp^f^Jd^ J 


Vj>. jl kJ* iiuSiPE J.- J." 


nj&Md 


nn.:^ 


0)^ 


I'lN lij* ,^ 1^1 


ikJ;Hi^j,£i tV^ji,:A**4p^« 








JJ^ 




pi^^ 


(f)PEL^ 


Hl^ 


(jJhm i (iJjn d'HJ \iM y*i^ -nu* 


iiirtijjti»j 




l-liN ^A) 




^ij lu,^ jnjjjv 


jjijiil^l^jl^ J..,^! 


C*^ 


n (T) ^^ J,* PEN 


(^lA- 


Jj^ J^ JA- ^,?^ (^jM- --iaA 




C^ 




[*>C*- 






C^ 


[1} PE iil^ 


(i>>J^ 


aiu.j...pn«,;mWjp»j 



' J^Vl j * J^ pi ji ^i jm .1^ j,nJ>* I » jiNt>* -*l«iJ«>J j^ jJ r re >hj U-i lU j^ ^1 /.■'iiiJ t^ 



PEN. J^ji3 
fe-^' J-:?^J-^ U j firnl .1 jij_ij (r) 
R <X iCajLiil C)l— lijA ibjjjjAJI 
(Phase/PE, Phase/Pen) 

Ua:^l jl-u "•' ■' ■■^ |_^ 1 j •. A , ^~. . I 

i-ii-> I— jjlhn (_>"-iJ O^J O^aII t>a(i) 
UuJI d-Sjl_t_a Aflj_t_a ^j^jj V 

iU_a.j a (^ t 3 ^1 -.1 1 ly-ijVI 

^_l£ Cll— ujLl^l ^ '* "j ■'■'■ '^"ll 

^"■«~ I -1^ '■ Cil ■ ■ <j ~ll Jdl— ^ 

4jI a aJ Sj i_^j_ll 4lj Lu^l 



. (PE) JLiLo^l Ci^Lud^ jULiI o^-\^ J^o^ 



■ tj^l ^ itiVl 

PE. t^>VI 
j! ■ '^ ■ J ■^i"- « II a^ : ^*~j '^ *- 

3.LU \0 ^ J^ iCiLuu JJ£.PE >^ J^ 



Laj-a-f UaiJI iUljl jiLJDiT jTN jvJii (^ ( \ ) 
(S^lj ^Ij^ j1 ^Lx^La^ ^IjJI jl— uJI Sl^ Sj^Li 

■^•1' ^11 Jl(; -^ I ^La^VI Ja-X-ll (jLa_iAJ tLi-SLSj 
^j^ J.Aa ^•. A ASjLsLa ^ji£ Jj.^ -V II ^ J^LlUj 

Ci^lxAj^ JjLUI j"°'" ^I iAI ^ol^ ■'I '^~ ''I ■ dJJ 
.^S^IjJI Ci^L.i^j_a jLui—a ijuSJ j^Li yi\ S^ljJI 
J^ldJJ 4 I i ->ll iLl£l_m ijji JLLl LJJJjJUl IliiJ 

.tuaiaJI SjiljJl ^ dijUil 
■> ''^~' '■■"■J JjLxJi Jo^jd Uj^ PEN Ci^Ua^ ^y^ 
jl * "*ll jl '** * (^ 4 *C5^j' ^^-^^ J.>-» AA < I 1^ \\ 

j^ ■^3-^3 f-^ ts-^) '^J i;^' (^ "4 J^ 6' 6^ 

Cii* uo_^l (jjSj kJJ uJI Ij-^J (^yiijVI UsLiJI 

^ s .jIUa iUj^AJ,l 



<^ 



- W ^ I ^ A H fl (J_i,i3ajl jst-uLi-a — ol ^jul 4_iL«->. 



s- 



.4 (Jll MfU j—i^LlXJlj dJ(— uj^fl j»>i*'J Jii-ulill <Lljljo"lirll jnrA'i i^j^] 3j^ J^>" 

.dxlia^l 



(jl (jiaj j^J «J,I tiit iJI S 

<PEN Jj-oj a_S j4J i-J uu 

j1 ijJsQXI I llrA^II ^ (_$jljHLl 

.LiiUUI^^ 



^■^"•■^11 aLU,l ^^ 1'^' A^ 3'^V'-i (^) 



cLsiaAa &a.l Min Culi ^ ^ji».PEN 
^^L^kj^ Ta^\ * ijA J^' ^' *^^l "in 

JJ£ t uOjIj .iCJjil CliljI-iJI ^ji *J 

Jj^j o*i PEN Jj^^—i •'I' ^~ ■■I 

^L^l uid J * IS" ^3^.&J V ^^ <Jjl ^-d 

^ jjSj_t,l (jt iULa, (^1 (^ djLJaia 

. JuaiJI liA (^ \ / V tyijiJI j:iaJI 

Jsl g^h^n iC^Luia -»l '^~ ..I ^j^jj Vj 

IjlS Ijl V! Jj^' CiiU^JJ (JJ 

ibjl ^'i Jl fi ->SU I.Li.d ,jL.a_« ■ 

l.ti.d (j_a X \ ' (3_a J_sl j j N I I 

•1^1 Ji^l 

JaJi a_a (Imax) jl_u ^jXflL^I ■ 

>-9ijJaJI ^ jjJaJI JiLA »jjj-a 
jl — J — HI (jj Jsl j>-fj AjjI — slII 

jl~^* I J-lL^I ■'^ "^ I 4.1 ^jniiltl 

<Lil__A ^ jLJ <dJJ ^e—k. SjLijj 

I () "i I oi ~i I 1-^ 1 jjI ^1 Jj^jJll 

SjJ^I <Lil n^ll 5j () -^1 tCt-iiiiljj 
tUjj^jJ^h jji^l J^^J— ' -^ ■! ""^ I 

IJA ^ Y/V (^j — ail .xu-ll (_^ 
.(Ji^iiJI 



JjjaJI IJA .jAs^-.U jQ ^11 cljjSjiJNF C15-100 

,j . ...I'itl xJaaXI <L^I HI II jLx-il ' ■ ' ^ ~ I (j^^jJsij Jjj^ 

■I^SI J ....Ml. LiAjIj <PEN <PE CiMusj-a (jj JiJ 

:Laji ^Li^jlaJI .jAjjlUI 

(lEC 724 ^ Jb^^l ^>Lil ^IJj 

iLiLo:^ join'ij <Lijl n-i"<sl iC^jJaJI ajji ^1 ^1 iCilx^VLi 

d -»1 Ml n ^1 (^jjli 1,;^—^ S^ljJI Sjl^^l J—L^ JxA^I 

.SjJsLlXI j^^l Ci^U^^dj iCJjL^-XLi Jxaj^ J^l xJa^ 

,",1 iIU"a •.a «C^I &Ild J i£. (J 4^ GLa^I ^ ^ i"*MI ^jj^ a 

^jVI Sj^UI J.i"-s a_sjL«_a J. IS -.iTN JT ^\ 

iji^'l iUa-uul^ (^^1 -^ il) J^ J-LS uxi ijulUj iJ^iXI 

iC^jJaJI ajji ■> i-^" ■■■" ' ■■ "'ll Ij^j ijLlUI SjLij Jj.^ 
.XjjAjj1_11I JxAj—a jLx-il ' ■ ' ^ " jTT ^1 u_Sjj ^ 

i^^j^jVl '^ ■! ""^ II JxAjj ■'-^ ^ I '• ' ^~ « ~ iC^jJaJI i>jjb 
jl jiSi'ill Ka ajia\lX\ jj^l ^^l>J Ci^Uajaj d^U"il,lj 



Sph^ 16mm 



Spe = Sph 



16<Sph(35 mm 

2 

Sph > 35mm 



Spe = 16mm 
Spe = Sph/2 

ij^LjjLUI ' *^S • *'iA J ^Q d^t^'in jjLj l_d (j^jjQJI 

■^■l -" II Jj^j_« j^N^fi 4—^1 III n jjjj^ * ■t-'~ '■■ ■ ° 
.(ajjJjjJiU) Yajf Oj ((jxil-»'lll)YajY0 _J ^^j^jVI 



J4^^l jLul iXioaJ Y/'\ 




»V -„^,^„^^-,,.„u^ 



^f^J u^aJj" J>J IJ^J-Jl 


^^J5 ul*J>S J^^ 
PEN 










Sni= Sfjh f ] 


^ 1 £ 11a 


^i..,^ J4^ 


K 


SfE' l< 


te 




(/-^ ^j ^,^!E«A$^ i^ ii>4j > 




f ifj» 'V* fe 






3 


fa *; r* < 




** J i^> J^^ V^* rf^ ^*^ 






^iiii,U«^l 


■*il#(J^'l ^>* 



.(j^jtUI uilaS t^jIJ) u^jtUI Ci^Lusj^j PE iLkuajVI ^UaJI O^Us^ ^el» i^Lua ^fi^^—\^ Jjo^ 

:<LiJllll ijji i«*ill &A1I jLl1£.VI (^ j^Vl ■ '^ ■ iS^ljJI ^ j3^' Ci^Uajj ija PB Jj^jj Ji»-i^i UjJ£. (\ 

f.<.M<.^PF Jj^^ iLiU^ jJ£. Yju n T,o ■ 
1 .<.M<.>PF JxAjx ibLo^ iijf. jJ£. Tju nil 



^IjXi <JJaJI CiL^jJ ' al~^t IjLd LiixJI Sjl^^:^l <i-:^jJ 

. lEC 724 (^^Ai) ts— 9 l^jJI jLiil j^ 



<^ 



- W ^ I ^ A 1) a jj_i,i3ajl jst-uLi-a — ol ^jul 4_iL«->. 



pCLPE) WjjS ji> litfVl v^ 




IC,J 




%t. 


ni 




^ Ufd Sjl^ l*j» 














]Uj.I 


J^ 


iv-i 


lit 




lnM 


1 n 


it 




fJ^A 


It 


*r 




bJ^ 








4ria .4» i^iu .L.:;'^^. 


iif 


n» 




.>i»i 


11 


VI 




<■**>' 



I <j^La^l j^PE JUySjVI ^UaJI Olilua^K Jtljui {uS :1^-^^ JjO^ 
lEC 724. ^ iCSiljUlj iLub^l olluol^l ^ LjLuiI 



^ 




0, -„^,^„^^-,,.„u^ 



OS) 



^^ 



ZAa1\ i,\x\\'i\jk\ ^j^l <^^J jrt<-^'>n J^^ /(P^ >*^ J>^-A OV ^l-a^l L^J^ ^/*^ 



PE 



TTrrrr 



MGDB 



l« t-il^l Lii_xJI ^< ■"" ■ jjL^Ij jJ^I Ci^U^j_« * '^^ 



,■^•^ -» JJJ ^'i I 1-^ ij 'J J *> 1^ II 1^1-*— II J(i •^ II I I'll ■^ 

ibi <i -^ II J<Aj_A "VY— ^^ J&iii .dJJJ LajJs i^^jVI ^U:^! Ji^^j Ci^Ua^l 

l_U lA — Sj JlA IXlPE i^dlAjVI Jj-^l (> jjL^JiIj jjJa_ll Ci%-u^^ jl— xjI J-IJ-^^ 

(j^^l cf*^jVI Jxa^-ail liA (> 1/ > ty£j— aJI jIaJI ^ *-^ij — 'i" 



. Jus^l jIjjj Sjx1\ ^y\ 
fH ^l_x_ll J () -^ II 4-il n -> j1 jJ 
A ^-^ " ,.. 1 ^ ui^ ^1 ir> (1 dl^ fill fl^ 

second. -.T Soatt 
jl a ? ' .'J ^ J^ (" ,^IT jiKi (^ 



J' '^j"'" Ci^ "*'^— ' jl-X->1 '■ ' ^'' 
PE. iLuJsjVI iiUaJI CiiUoji. 



.(A-\^ JS-i. ^ji jtjJs^l jiUaJUCl Oj^IjU diMiMLj) 
i^jo^jVI 4jLa.^^I Ci^U^j—Aj iLijLxJI Ci^t i'*'^l "•^ ^ 
^ X - '^j " Jj ^ a" JjLaJll iLlaiJ (jx ibjJiaXiPE 
■ (3^ Mill 'W-\^ iiS'^^ I (] jlj jLii-aj "l^~^^ J^^ 
J^ I n-\ (j^ t j_a.a_a ^ (jSAilKVA jl Ti fl jjiajj 
it I 111 "il,l (j_^lj Jj-» fl ^ J "i •si Cul^ Ijl) CiVj "tl.l 

(MGDB) a_ai_«Jl H . ... .'.J II ^J3_ui iLa.^^ 

:_] is.u YjilXLi Jj.A^| » hj.1 iC^LuLa j ■■■ Jji' "^ "j 
.t.ti.d j-aikla .i^/^lx ^^ J>a^ tr*^^' cMil* 
'J ^11 <LiLa_^ ^j^^ AJa-Luljj Ua-^kJI jLu dJIjI i^j* 

. jl^L. ^Udl 



XI-PE 


PVC 




J^>J iXi 


liVA 


i^ 


- 


DIS 


02. a 


' 


9. J 4 


II i^ 


- 


• j« 


fljft 


((*> l^UJ 


5,j.ii^j^ 


tss 


a32 


m 


Eh!S 


u:2& 


- 


«3] 


QS 


— 


(Hi ^jji^yl 


,.HT, 


fl27 


If* 


t» 


TP 


Yd 






Ti 


T* 


1i 


j;.ijprPE 


1 .^a 


■.r a 


rt 


1» 


Tp 


6.1 






ffl 


T* 


to 


^□[KJuctim 


11,, 


1 , . 


*, 


Ta 


tfl 


A, 


r* 




t + 


T# 


1^ 


SPEOrnn*) 


T .J 


i,To 


•i 


If* 


ti- 


V, 






Vp 


T* 


T* 




Xd> 


^^. 


Vi 


*,: 


Tf 


IP 






T ■ 


■ ■ 


r* 




T-i* 


1i, 


M 


B. 


r* 


1H 






l^ 


V . 


Jl. 


!■ ■ 


1*1 


Kt 


V. 


Oa 


it. 






ITi. 


Vh 


a L 




a. . 


yi,a 


ITi 


\' 


V. 


\l,. 






14b 


IB 


V, 




ITi 


I-- 


la. 


•<i 


v- 


t^a■ 


>T . 




IP. 


ITi 


Vi 


A-. 


-.* 


1«h 


hlH 


V. 


1A* 


IT. 




1 A* 


11. 


1* 




liikh 


ITf 


%J-* 


^T. 


■H* 


r<. 


1*. 


NT. 


■ Aa 


1*. 


^* 




It*. 


A. . 



a^l/^l_)Lll J^l cjuPE iLi-^jVI ^La^JI Ci'Ua^^ ^JeAA JULui-« ^r-^^ JjJ^ 

j^l .-.iv. s. ^ ^a^MGDB iA\-xS\ Si >„AJ\ ^j>^l ^^j Jj --" j^^ -•*' 



<^ 



- W ^ I ^ A H a jj_i,i3ajl jst-uLi-a — ol ^jul 4_iL«->. 



ijjjJiUa (JlL^^ (j^_^ (ju 



jfl-^il (5jl iiMrt tU^^ i 7*^ 



if SPE1 « SPE2 
if SlS = SPE1 





SPE1 


Sls 




SPE2 




/ 




\ 




Mi 




M2 



SPE 
2 



Sls = 

SPE1 



Sls 



]/l 



Mi 



f.<. •.!<.. 

JbjLuils ci^Laj^ *Vi~^^ J^ 



^ 



^ fll iiM Jo^ &XI Ij^ |« t^^n 4^1 tun (J 4^ (jl ■ *"*■ * Ld aA£ 
S irAjVI iLlLo:^! Jj^JJ ^N^fl Aj&Luia ' °.^'- JaVI /e-l£ 

J.La^ ^J^Vl J(i'^ II (_gjl irl'ltl Jxa^l ^ Ij H 1 <Lu£jJ 

<(^l-» ii-il n -> Jx«j_a ^1 <lL«j (JSaj (_f jJlj (PE) 
^L^l til ly ' Q-^-^'* ^^ J^ ^f ^1 ■ «'*■ * A j)rtkr\ h ^I ,.. a * 

Js-ii ^^ M2, Ml ) (jjjAlis i>^j-^ Jj_uo^ jij ^j 

l£ ^ al til n ij^^ (jl ■ *">■ * A t ^1^0 <L^1 tim (^l~^^ 

. (M2, Ml (» 
■ '-^ ■ Jjl^l ^ <U J fi t ti 1,1 j^ 'j-^ II iLijLuLu Ci^U^jj 

I '*< ^ ^ ^J ^l^ I ^'* *^ (^jl^k.d 
d .jl ...~. A Ci^U^jaII (^,^1 iC—a^ -.1 aI 1 ^~. ,..! JLIAj 

ij^jVI Ji^l ^jLx-u j-~-'S". . isuujj iuiL^VI '(}7 " 

Ijuj^CUl ^ ^ .Ia^II j^j_3tJ (U^Lkjj 4Ji_iJ[,l S^ljll 

(jrit I i^j <IT jTN Cil i->-^jj ■> 1^'' ■ j_uil_iXI j->— ^ 

iC_i^Ljj4^l ^l_^l I oj 4 jljjj ^1 timl -Ml 2^l^l 
. (lEC 364-4-41 ^! ^^^b) 

jLl^I J.La^ iLiLo^j Jxaj—LI j^t-i^o iL^Luia ^1 -'••■-^ J 

dJj AJ l-a^1 VI jl-uJI J^^ Cil ilt-i'io qa '^j^ (jlji'it'i 

:Jla Sjj,,l£ Jdl^ ^Jc (jljn'n i 

^1 .. <TN <TT tjAjjlUI aUaJ f jj 

ILiJs j^l__iXI j-i£ ijxLA^CUl jJsLkd ' -^ iLiL&:^l ALiJo 




1^ 



^7- jj >^ -^M^ (J-t-isajl 7t_ijLi>s — oljjul 4jL«->. 



jjLUI J^^I -V 



TN-C jkUaJ t^jlUI i^UiJ ^^ ja3l3 

CiLijJiUI (_j_a iLLjMI CiVI-^>-ll o^ YT •TN-S •TT AlaJ 

JjU^i ^l^i j^^ oif; V 61 :(fje^yi) Vf" (o-^-^) V^"^ 
PE 4_i-^jt iji_^^ J-^i-0 *:.jij ^^1 c.iL^^ 



JiJ-^ J^O -^"-^-^ J^i-* '^j^i ^e^ Tj«>"\*ii jiaa_. ^Lu4 j_j_bJI iiiiU jil^jj ■ 

.(PEN. 

iTUo^oJ gJaaXt 4j^Luid jLjU^I jLu ^I s .^"^ *J 



ITjkUaJ 

^^ jiUaJ J-^°' MAa iJjL^I JxAjj 
lj5..U-. ^^jiaj TN-S J TT alall 



CiV-^^l ^ jjI ^t,l JiOj_a JiLi, jAj (_JJJI jl I "ill — 
j_i3ljIZ. 4—^j fi Mil.1 ^ ^ ■ Sll J^ Jij <bjl_xJI 

:jl Y/ Y ^yijiJI jijJiF Jin^ll ^^ LiiLuj iia.jJ US 
5jj_ail X ^ ' (jt Ja_i Sjilj ^ji Jj-i-a j^^ 5jj-aJI — 
: jl <5jj|jJ (jjia Jj^' 15^^ aUajJ 

.Y/V-\j^^>Jlji^l(^ 



,' .' ,--"-," -" " ,."- NFC) 4_._uiij_aJl4_iils^ia_a_usl^l ,Jt J,j.^l 

iOaxuljj : -.. LuI_uj1 J « al l IJAj J^-;-^"^^ is^ ii_iJLiJI ialiJJI j^t I 1-^j (jiJj (15-100 

jL^I jit j-jJij i.^ LiJLs ^^j . JjdaJI ^yJI £^^^1 >i:it 

3' — j-tyi (^J-t (_>u^dii liA jj — xjj ''^ 

jiljiLLujI jit ^LJiiil Jas Sjltl (>aJi " ' li'"^^' 

jl < M, ->l l ^^ lAL •\o->^ Jjj-^ dU^i ^s . .1 ^ti , .us J. .■?..j , .(usvfi j< j.^ S-. 

" J _ „ l^j .tjUaSVl * -^ 7 JaAj SjjIjJI jJsI^S i(_Aa .UsLaJI 

S^^l jJt J fi"it"i tylllj j^l—iil jjt _ _ » . , 

- • ~ 1^ SjjIAJI >al i»-inll LAjI j aIiA." ...1 A^jj J 4J^I 

Jl (TT) jiUaj j^ ( j-i^-al ts-liH" ■ •- C- Jr "- 

a IT ivJaJ) SjjIjJI /iJsljS eJt j -"«" j-»t iCiijJaJ jALx^La iUsiiul^ "j^-"! U^-" Jij ^^H Ijjij 

. ( TN Je — * — ^ ' — 8-^; — s 6i^ t5^'j -^j — ^' — ?— * 



jjLaJLi j^^l Jbu& Y/V 



<^ 




W ^ I ^ A 1) a jj_i,i3ajl jst-uLi-a — ol ^jul 4_iL«->. 



s- 



n 



^1 







<a 






<t^ 



TN-S 



tJ*l 



'i/^v^Ii ^jXl '-^ 



Jj^ 



M 




Jtij,. 



wG-w* — 



l-N-C 

t- 

la(F[iscs}Drln,(CB) 
■^ Isc I'min) 







Jjrt+ J^ Jl*»r iv^iji 



l»a 



^JIj'^^h— 










, .H i-h 



ijblH 



P-M 



■ /^ 



2P 






IP 



.iLi T - jjL T 



jlL.] - jj^r 



3P-N 



4UJ i^jJ ^Jipb ■ ' 



t?j'^ 



,.. .Ul '.4 A 



^IjjJI (3_a jj — c ^^ ,->< -> ~i 1 
^ <Ll£jiJI S^ljJI "■! "■"■° ^ A 1 iil'l 

jLxJ V ^ ^ dN ml ftj Cat * * ^j"* ** 

Sjilj jisl5 (T) jiSj Jl_la ^yJI j^jl 



j_uftAj (Jxa_aJI) 31.Ji_cVI »J4-^1j jl-T?^l SjLij yaj 
RCD ^j3 jij Ijl TN J TT ^ s ,a,^ -^o (1) 

^<.' ' ' ' 1 1 tyS ty«-lJ^ '^'-^'-* i-T;J>* (^ H '^! j' 
Jj-o^l (jLS Ijl TN J TT ilajj ^Jall <Uau-aLka (^) 

S fij-MI jl— u jl— S Ijlj .jljJsSU S^^-^^—A iLuLsj 




^ 1 ~ ^r" jj '-^ "^^'^ (J-''^ 9-J' ?^-i^*-^ ~ J~^'J^' 4jL«->. 



4-pole CB 

3 - 250 A (^;_ |.|,j(c 

1 -125 A 'f'f'"'"^'' 



I I I 
3 X 95 mm2 

I I I 
I I I 
I I I 



_^\_ 



50 mm2 

3-phase power 
140 kVA 



1 -phase power 
70kVA 



3-phase 1 -phase 
loads loads 



^ Jlifl:•^•^-^^ jiii 



Taj^ox\* jjjL^iJ J_jKi dLuj i - jjiaJI iLiiiU ajih 
RCD iLiLa^l iLluxij «^ ^J^J^ TT - ' "^j"'* aUaJ 

if < 1 ,^. 1 1 1 il% I t d/1 ^ I I « 

iULa. .l.ti.d \ i - irtjjjs jjJaJI ^jJiU Ja-^ .(jjLa^j 

jjJaJI <£_iji(j 5jJ_aJI ija'/A '> jjJaJI (^jl— ^t Jfi 'i II 

liAj (TN-S J TT ^ \/w tytj-a-ll -xuJI) 5jj_^l 

dJj AJj .7.0 ' = j_j_a , &JI ^ II ajjS ^ ,_yAij_a jj£ 

(_$jJI "I -^*' Jj.A^I 'i^s ■' -^ ^1 '■■ ■' J ■ ' °" (3^j-i 

L^ a.uj a ^^ 1^ o^lt ^ *l A "V II 1 ^jj aVj a^ -■* *-^"* ■■ 

LjJaS i ^>i>-^J U^.^i-'l Ij-^ LJ^LIXI a^ljJI vbli jj^ 
JSJ J^lj) 3^^! '^'>A:^J ^ JJ— «J jJJjI T* ' (1^^ Cilj 

To jJ£ ijt^ ..A Vu ' ■'- -" S,x^lj 3^^! ^>^-^J (j3^ 

cij-uj ^Ll^VI Cilj— ^J ija Ji£l\ j1 J-^lj Jit Ml ~i -j-u^l 
.SjjIjJI jJsl^ ^UasVI JS t>-a^ 



dj JuSL. 



tfji-*^' (jl_iua_S ^ 
^ tl()il iti"il,| A \\\l^\\\ ^ljj_ll (ja jj£. 
<Li^l_Jj ^ialjS dl-iiiil^ I j'-'Ia ^ jLLi 
LJjIt-itl (j-il -»nj J— ^Ij jjis LjliasVI 

.I4I1JJLJ 
SjLiJ J lA (^jl "i fl) J"^ ^ Sj-j-^lj 
SjSIjJI jisl^S J-ta-^ ^ylt JJ^ jUiJI 
Ji.UI SjiljJI jJoLs (jiJj ,a_^jL^iJI 

j l ft ^ us a dj , ,U5 — f 



(TCD 300 m.A) ^s-^jVl ^j_unj| 

.a*jjVI 

\^ O^ tr^'i -Sjl^VI jSljJ (^iiil 

Ijxl^ l_^ ' •' ^*'j Jj^' Cl^t "^3— a 

^Ljj S^IjJI 2-^I_s .^-laiXI <i ->l Ml fi 
(3Litl) Jj-aiS Sj^t iCiiU dj ^UasVl 



("VV-^^ JiA):Y Jtl« 

JjLai.1 *_ijjj *j ^_y3jjj IT (j_jij Cil-j—iSj-lll ^ 

L4j_s ^^Ij aiuj 1 -jjJaJI tpiU jiUiUI ^^ JI_l4_S) 

V ^JJJj-lil I^J . (d lAj^ J ■ ^ '■' -^* ' ■'US', ^j^ 

<<Ua.ujjmij Sj-i— X-i^l CiLu^j_lll |_^ Aj-^Lk 4.1 _xAjj 

.CJji i * * J CJj— 9 Yf * 'J -^ " ^j* """ ° ' ^,^* • 'I^^J 

j^a^'.A Ui ,A / jAa^'.A 1^^ r^ J J ^ " J:kljJ j ■"■ « 'J 

^ji ,>j_a ^ l_4_S) dLu V -jjJaJI jpitJiT jiUaj ^^ 

ij\Ju_i^ ^ji£ J J ■'■'^ II 'fi .-^aA ic_aj^^ (*^^~^r J^-^ 

.jjLsJlI Ji^^ jAjjIj (3^jj <4JL^ j£ ^j "''4^?-^ 

:rj Y a SjiUI jJali 

xJslj_S JJgLLuljj ^IjjJI iLil—a.^ jLLi i\ Jl '"■ ^ ^ La_S 

Xo • JjIjlj a tt-i^fi ^L^Luj-a jjL^^ JxAj_a L^j ^^1.^ 

. « akJI (Ji^ 4^ |« l^^rt ^L^Lliio ^ 

*J4^'i kjUasl Jjjl ^ylt SjSIjJI jisljS (j^>i;»^ ^>"J 

. \ JLla ^ l^jJI jl Minll '^ ■! ■" - (Jxaa^ 3^-^! 

Jjj^ (Y) ,_j-s <LiJI jLuJlI uujjULi (j It'll LjjjjUl \'^ 
^<^~. .J Sj^Lu J ■ '■>"■ ■ S^lj xJsLLi 3'*'*' J ^^~^r 



c 




\-r jj I ^ A 1) fl (J_i,i3ajl jst-uLi-a — ol ^jul 4_iL«->. 



400 kVA 
HV LV 



^sw 



2 single-core cables 120 mm^ per phase - 1 x 120 mm^ (neutral) 



NS100N 
3-pole 
3d 100 A 



3 X 35 mm2 
^ 6 



NS100N 
4-pole 32 A 
300 mA 



.\-L 



X ,x| I, X ,x| I, X ,x| I. X .xirx 



PE 



compact NS250N 
4-pole 
3d 250 A 
1d125A 



3x120mm2 
+1 X 70 mm2 



4= 




C60N 
4-pole 
4d32 A 
diff. HS 
300 mA 



4x6 mm2 



NS160N 
4-pole 
4d 125 A 



4 X 50 mm2 



compact NS400N 
4-pole 
3d 250 A 
Id 125 A 



3x185mm2 
-fl X 95 mm2 




3d = 3 tripping units 

4d - 4 tripping units 

diff. HS = high-sensitivity differential tripping 

diff. BS - low-sensitivity differential tripping 



NS160N 

4-pole +MT1 00/1 60 

" 60A 

BS 
10A 



4 X 70 mm2 



outdoor 
lighting 



3d = 3^^! i^'j-=^i ^ 
4d = 3Lif.! cilj^j i 

Y Jll«:";V-^CtMi 




\ O ~ ^^ u '^ '_3 (J-''^ 9-J' ?^-i^*-^ ~ J-^'J^' 4jL«->. 






J "^ ^1 1 jl-8 ?• 6i^ '- 'J -> .' ji^aJI 

jL-J aj LjUasVI ts^L^J »J-^lj jJal_S 

■'^* * '*• * J aJsJI Ju^ &d * ^^^ ^L^l til ft 
iajiiAii) ' ''^ *" J^oi jl^^ \j,^J 

(B) •\o->^ 
< ijujLiLI ^jl^ ii-iiim S^IjJI iLiLo^ 

J_i^ 4-llfl -»J ^S^IjJI ^l_S^ S^ljJI 



TN-C/TN-S: CiUtfj3 

<T A aLSj^ -la^ ■^ '•^" "■" ^UasVl iLu^ ^^l>J 2^'i^ 

J^jj Lf' 6* i^i Jj^i j^-^ Lf' -^J:? ^ '^^f^ ' ^i ^ 
dj"i ttiU djI—^Ll Q 4jLa^l i^^ji^&A ^^Is. J ^ " '"■ * ^1 ■ *">- * 

.U^ laji^l (PEN) 

Sjjail X \ ' (j_t Jaj Jn-> II j_^ljJI jjJaJI Sjjs (j-"-*^! 

JxA^I 'I^S ^ 4—^1 Ml n (jj^ *•• ■ ^ ■ ijjiaJI <L_iJ^ 
iC^I—uia >Jtir\\ (jjSj (jl (jiaj (\ Sjilj JI_ia)(PEN) 

—1 JJJJ (^) S^ljll J Mil itl jJ-t (jALd^CUl dx^ (LiLa:^! 

jJiil) Lmax (> Jst SjjIjiJ JjJa (^xa^l (jli IJiCBl 
jsj t "If • SjjIj jJsLaJ d iMi'ilLj -(T/o (j^jS jjj j Jj-ai 
. 4In JjLxj jLu iLuS JJ£. ' -t^^ ' J'^°-' AUttn 



Lmax = 



0.8 X 230 X 240 x 10 
22.5(1.25+2) X la 



Jl»1 S Sj-^-^l S^lj— II ^l_ll iJXLjJj 

jsj \ ) r dj jxLflii-jm i_4iij ^jij-^ 

•(jj^ 

<ajLj^l a^lj ^La:^lj p 'S->"ill Jnut\ 

JxA^I 'I^S ^ <L^I Mill (jj^ 1 Al'.fj 

(J a^ * ** '*- * * l« t^^n ^L.^1 Ml n ;^ aLtuj 
<Llj LluiIJu Ljlalll ^l->j S^ljJI ^li 

JiJ 1 } (31_j_cl) Jxfli Sj-4-^1 *ji(j 



<£_ajlAil ^^ SjLjj XYO (jjS_i jxuiJI ^^ >,T0 Jal-JLil 
la = 630 ( 4 Lalij Yaj T i • <LSLlaa_a iLa,Luia X Jj^jA 
J'^ a" j'^'- «' X\0 ) CijLLJUI iL- Lulj -■■ ^( 1.15 

\ ja_*) SjiUI jislaJ ^,l^-.lll ^MnM-.M.I (31-JitVI) 

Lmax. —1 sjjxAi iCaLuiX ^liaJ <<c1luJI iUL^I 

Lmax = 208 metres 




4ln 



X In 



r Jlia:*^A-^c jiiSi 



<^ 




W ^ I ^ A 1) a jj_i,i3ajl jst-uLi-a — ol ^jul 4_iL«->. 



I 



^:l^ 



\ 




i 



a^^s a^^ ji^i^ij ji^^i ^la v^uVt L^u^y t . ^ 



j^j ((] ilf ^Ijx — (_^^ril.l jLillLi Joxj 

^^1 4_Sl_uo)fljJ ,IEC 1__^ ts-^JJ V 

JJJJ ' J-^ " jAI a ^'.l 1 .A, J .!» -V II g 
^IjJlj ^&£ljj.<3 iULJLa^ iU^Lk Sj^^:^Li 

J-JLJ ^^ •*< ^ ""* -j"aM aII d t ^ 1 ■>■» A 

.JSjiMI CiVjl-»-ll 



Sjj-idj jA4 ^'il,l J ()-^ II ^Ijj Cil I I'Sjj dljjl \—^ 
*t>4^ ts^ »J>^^•i J^^lj JuaiJI 5>^1 JJ.A^J 

.jxAjjij jr»*i4ii ^j^^i ly^ 

■.^^ Jj-o^lj Jj-aiiJI Sj^V ^iHil iiiVl iiLiiJjJIj 
<LijLij4^I iLiU^I ■ 

i>LJj1 ~^r JjJ "^ II (^ !(; i»ii ->ri ali lI^Us^I «1&j 

ija f-^yi^\ (jA4->"il.l J() -^ll iLi^Lij^^l <Lil n^ II jj^j 

^-- " '" (jj^ l-a SjIxj (jAI r.^1,1 



^SaJUl 



J .a.U .11 ^ .".latl- 
f.(^jljj3j| p TiUn- 

aJ J'^ ° II ~ •"■! ° a- 

I <-tl a:.! 1 uaA\ 



Ji.a&JI 



.JiiJI 
J>-ll c'>^' iJ^'-^ i^ *>^" 



j^ iLSbj4^l ibUaJI 



Ja^I SjLiJ CiljLu- 

Sj^ljJI ^^xaS CiljLu- 

J^l jU^I- 



•O^ia. af^ Ji^aiJIj JiA^I ^UX iUuiLuiVI iJiUi^l : ^-Y^ Jjo^ 



ajjj_a iUL^I OJA ,_^ <Lil n ^11 jj^j 

SjiUI l_4ia ^J— a-i (j-^lj JJJJ-JiJI 
Ji»^"ii UjJ£ ^1 a^ljJI Jl-^) Ji'il()"ill 

.(Ji^l 
I^-lII jI Min aj£.IAJI oj-^ jisLkll jAa-1 
^ l_aS J .'.Ujll "•! a .^Ijtl jjnt I ^ 

JjaJI jl i()'il J_i^ (_yol -^ itiVI <bl n-» B 

j>m'. I r s • u .(^ j.^ a II jjiii) 
jiTT ,TN) cUi-SjUl j^ u^jl^UI 

j_^ i»*ifii *< ■! ^-^ II j-4jj kij— ui_s(IT 

jLlULi Jo t"i sj^l j1 s^lj vbljsj 
i£_ajlH i£_4j|j i£_iSlj_a j1/_3 j^4i "il.l 

.(j-OjVI J-a '^L^JJ^ Jj-»-" 
Jj.^ jlaj|)iLi^Ljj4^l CiL^^pJll ibU^B 

111 Mil Sjlj ^1 SjLlj J— LO (o jjjj 

fu_Sj lI^jj liLLij^ SjX Jo t II sjLij 
(^jL^VI jj^' t-ii lA j1 <^ljJI ji.^t II 
^^ 



S^ ilTilJ jUa^VI j1 jl— ajJI ija J^l j1 ^JJ ^ kij^l 
ajLij ^ iL^^LUI j1 S^ljJI S^lj_ll Jill 4 Ciljl 1 "il 
ija 4-1 jPn 1,1 a^ljJI J_i.£iiJj . Jj— xJI jl i()"ilj Jo 'I II 

I ^ *l ^"^ II ^jfLi JAXdj J.a£ ■ *">- * ""** * *^j" ** ^Lj^ 

Jx^ Sj-^1 — dXujI — Cl^L^) Cll— u^j-lll jxaLJ£. B 

ClLJIjl^ llj (j^l-^ mVI B 

(jj Slum iC-iJjJl.1 iC-iSLjj-^l S^^-^VIj Cilj-iil B 

.CjLjjSjUI 
.(\^ Jj-aiiJI jJaJI) j^ljjJI ^^La^ B 
^ iL^^LllI jLi_lll SjLij iUL^& : Jd:^l SjLiJ * --> b 

Jj|_S jLi^l (3_£. iLaJLllI a^ljJI J ir\% Ciljl— u Sl^s b 
aJaj (^) jt jljisVI I ^Ti "> C)iU«j_a (j^j Jj t II 
.(PE JxAjd j1) jjL&.«j j3^ (j\-iTN) 



La_S JxA^lj Jitisll Sj^t <LLJsj uj^ 

iLi^Ljj4^l ibU^^I B 
*jj4^l «-l>a.Vl i> t>Vl JxaiiJI B 

^LiiXI f-L^^ ija n TiUtl JxAjj Jj^ B 



3L4ib>^l3LJU^^/^ 



: j^Xi La iLi^Lij^^l £jLa^l join~i 
Ciljl(; -^yi sl^ S^IjJI j-usVi£. ii-il o-> B 

J i»-i4 ClIjI— lIU '* 'jlj -^ iij 4 .< .'.!< .11 

SjSUI 
jLj-^Ji! iOiaJ (_^ o^l -=> HI VI *e'-*-^ ■ 

• J>JI 
J-iJjJJll iL_iiLjj_4^l 5j_^VI <bl -> B 
Jj_a) l_iijjjjj (jiaj ^pJI 5j — j-^Vlj 

(cLSj^l- 



Y- 



L 



Y^ J .^ A 11^ jj,i,tf3ajl j>t_ijLi/s — j^\jjj\ 4_i 



uJ 



T- 



<Lll fl^ II jr.->"lf Lj^ Jl^ LT^'j ^^'>^ 

.dJUsuil aIj jUJd:^l SjLij)4jjl^^l 



^|j_jj dfin rnU X.^t k .J Ci^l^^j— 11 -1"^" "I iiljj 



ajl—cl xAa (j^j_xJ dJjJ ^-l ~ ° ^ 

. JUa^I j1 UsLiJI i3:iji3 (j£ JaaJI 

Cil ^ ri^lj_a ^ j^_sIj_1j ^1 i t-\ I I 
(>j (j^j±iJI (j^j m->i (V— ^IV 

Sjl^l <LiL^jJI CiliLiALa iClLuU^I 

^1 ^1^1 J (] -^ II JJ n r.->ll i-ic 
Cil tiM^L-d ^1 ijA 3^ ^"11 I 1.^1 a 



(^Ll a 'J* ' "^ I t-^lj dJj jj < ' V * " ' " 
* *' ^ * ' (_yid)La .^Jj_s uiUJ LilJ—aj J^-^^ 

.(IEC947-1) 
Cil Ml nyj^ iju ^jj iii"ill CiljLi-j ^U 
:jjl -^Ti VI I 1'^ I j^ J^ iL^jIiiXI 
.jjjaJI jlg-^ll jJJjI t^-lia ' ,0 
j-aaJI ijL^J jjt J 11 n] ^yiia • ,"l 
jl^^ j^l 
p^LijJI al— a1 Jjn mW ^j£ «jj_ill Q 
.<La.j "i41,l CiLuu^l J^LA J (j-^ll 

I ^ j~ °^ Ji»-i4ll jifl ^ iJ3^ LfliiJc 
o * M , Y ^ ■ -^ *'* ^^l£ jdi^ 1 ^1 ■ *">- * 

'' ^ ■ all ij^j L«J_J£ ^ '''I "' Jj^ ' "* 

Ciij-S^liS \ • jt A jl o (_gj i»-i4ll 

4jJ| jL^I iidj^l J^^ ilJs dJjj 
ClVL^I »j-iij ^'~^C Ji"^^ CF* 
gjjii^ 1 jl (i'^ll 1^—1 AJ^ (j^ I 1^ 1 
jJ_a Y • • • ^jia. jij_S jit *:?-^ J^ 

lJjI ^~iII ,1 1 S ^jl->j I 1^ 1 < J"^ ill 

jl 1 "if VI tj-s IkLUXTr <i 1 Mi'ii 
(> g^LaJijVI (> g^l^l J jii "il l 

Jjj^l lEC 947 - A i ,r,\^\ 
.(F-10 ^jLuJI 



(_f1 j1 jl-S^' i' SjjIjJI J m 4 _jA JuaiJI (jj ti^l (jl 
^LjJI s^^aJI ija (^1 ..dj_^l Jia) iUsLaJLI j^ ji^'if 

(3^^ JJ jl J^l (jj <4 sUaJI—i (_^j im aUa-UI fja 

*j j4_«Jlj JjJ_«i.l f-j-^l (5^ JaaJI (3_a (_>ol -^ iti VI 
j^jaJI CiLjjijj jjl_JJ JS (jLi tj^l—tuVI t^ij jilj (jLaLj 
■^ ■ ^I'-ll (jxj &j.aL^ J^LujJJ I_^^ (3^^-> j'^a ^'■** 
dJ a VJ J--^ ^ * <S vdli—uid ^^ * -^ (jLa_iAJ <Gli '^ * 1a% l| 

r^LuVl CiLiitalXLi JjaJI J^Lujj ,_^ jl i i-^ ij 
UjJ£. Ij£. I " -g) jjLsJlI J " " ■ "■ S^ljJI oUasI * -^^ g 

.^jjia uj^ u' ' !•> iPEN) JjLaJLI Ji^JJ 6j^ 
iC^jjij '^°'°^ J^_xJI jl^^ CiLuu^ (jl (jj 3°^~" ■ 

: ^Ua-bul &j 
"■■^ ■ I n ntnn jl^^aJI (jj^ ' " ''•'' dJjJ LiJ^Li Lai _ 
^L_ uisjJI "-la .^Ijtl ^jA.t-i) <!GI iiin^L-a ^Jj j^^-i 
Jx^l JJ£. pjx^j_a J^ jl ()-^< Jaj iti II osi^ j^jSj 
(ja Oj Mil 1 aljim^ (jA4 ->"il.l j(; -^ 1 1 Cil 1 I'Sj-UI 
■ ((j A4^'ifi j^/(^U j^ J>aj 

J &^£ x-d A a^J^ ' **-^ j—uj^ d tn Mil fl^ I i< tM< lA a| _ 

jLj^l ^jj^jj ij[a 4JL^I alii ,_^ 0*4^ Jit Ml "ill 

(jl I 1-^ 1 ibl^JJI ^ d Jl (jiiLujt j_k. (jjij (jl I 1-^ 1 

(jl a <J^^ ^7*^3 LS^ ' ^^ ^ A ^ " 1 A Cal mmMXI ^ * ■ ^" 










£•• / yr> 


A 


^'\> 1 i>> 


^' 


^. . . 



ar«T/^ 



J^lLA (jj d -> lAI^I J 1,1 411 iUL^ (jl 

^^1 Ji>-i 411 j1 d lie, J n ~\y 1 j_uij_a 

^ I i—L^j-i JJJJ l—aA^t—S Cil— uj^L-oil 

JjJ (jj J jl •S ^^ it 4i hl.l Cil4 ml^l 
frJlAJI 



■jrt-^SII iCluLl ^jIjlII i«,x»JI J^ 



Y^ (J-i-ia^l 5 J-oaaJl Tt-uLi/s — >jl5jJl 4jL*^ 






iLa^lx S^j^ Jx^ f^3 IS^ jj< "' L«jjl£ J j^l J ^ ^ "■"■ 



a^ljll J^alij ' ....I'.A S^lj xJsU 

lEC 617-7 and 947-3 * 

^1 U.^tl J_iJjJ| |j_ii ^ :iUsj a^_La 



j^liS Liul 4-J! jL£u Ji^liJI >^i r-Y^ kM 



4|tA^ij jittf^t ^ujQa (^ ftS>ui\ v/ ^ 



jj^ Jxa^lj Jm 411 fTi"il4 fi J-LX- 



.SjjUi ^ ^<^~.ii i^iiaii LaLa f-y^i. 






JLia^) ■><^"ll %^^^ JJ£ jt 7-LiiXI 

(jjj-i J' '""' <\ i -ii ^i Jnt~i 7c.uL_iXI 
|UJ j^UI oj— Aj .(j fi t ~i fi J i^Li 

^ ■■■•"■jii a^ljJI ^l_s .aIjLj x41aLu 
■'i'^ ""■■■ ' ^ ''"' iU^LuiJI Cil— u-Sjjll 
M^ 6^) J-i^' ' "'II ^ S^ljJI j«t-il 4 
Cilj-^j u>^ 6' 'r'er; (j — ^'^ is^i 



Cl^l-^ ^ 7Ujl_iXI A-u^ J 1 t I n'i I •><-. "ill llii (jU'll 
ija »^:^ J 1 1 I M~i iij£. jt J ■ « "■"■ I dJjj ^jLxJI iUj:kJI 

..dh->l,l fja f-j—^ \S\ j1 SjJLA j1 Cil uSj-UI j1 AUaJJI 

dUlj iil liil JxA^lj Ji»-i 411 ^j^^l I 11 SjJ jujj .nJI 

: i^Jj La SIxljd -^ -^ dl-i::^l^l 
(_ft (AjI^) jJ — i-ai — a JJt 5J — S-^Vl lil— 1j (jjSj (jt ■ 

J^lj ^1 "|4 o) ^IjjJI j1 iLi^l^jJI J fi^ II a^lj JJ£. ■ 

vjj ^^^1 ^Ij^l jj^ j1 1 1-^ I (I () i4 p^ -»~ill tl "I'S (M 

.d_ia (JalaJ ^ TL^Ij J< Ml I ''"I* " l,^_ia ■><^~ll 
-J ^ "'■■ -^ J * % '"'" J tCj aj_d '>^ Sf iL.^lj| (J^t ^ Q 

It (_jj_iaj ^ Til 41,1 S^^-^l 6j^ Lajjt L 
^ jls ^ J () m fi 1 ^I~i4 n j1 SjjIjJI jJsLs JLla) 
*jjjjJJ (_gj~i Mifi JS JJt ^1 "i4o |_i£ J n~i I M~i j1 JiAsVI 




Jxa^l TUjLia ^ ^<-^~. II ^.ii^Usj 77 n iin 

J ■« "■ ~ll <LalaJl ^ jjlj".... aII Ji^4IIj 

IS-*- tUsL^ (_;1 JJ£. J^ ^ II AUaj J ■ ' « ~ ■ 

: J n ' m"i a .".I ilU" aII 

^iulijjjJI ^ujliXI) i^ijlJjJI ji^-aJUl ■ 

^^^L 5j^l aiaj ^ <Q1 ii»-ill JU£,1 I 



€ 



r 



£ Y^ J .^ A 11^ jj,i,tf3ajl j>t_ijLi/s — j^\jjj\ 4_i 



uJ 



^jia. jiljdJI jIjjI jIj n-.Mil - jJaaU ^e-^^' »J4^VI Ji« (J-*J ty^ (> i' j^^l t^^ 

(^f (> *jj_a_a ^^ J_iJI Jjl_u_a ^^j lj_t« (jjSj 

£aJI_u^I AJ-£'J CiLjj^m cili— il ijntr\ i Jjj uuJI Ijji 

iCJL>_LaJI ^j^ ' ''•'• Ua:kJI ^jJaj ' fl '■« uu SjLcl 

jijj JaaJI (jl_s LajAtj .5jljj_ll CjVVI ^^ J I'Si'iKiU 

J^ alj ^"i MiLi dJjj (_^^it^jj| ^1 "i^l.l Jl() -^ iUa^l^ 



^ 



Y^ (J-i-ia^l 5 J-oaaJl Tt-uLi/s — j^\jjj\ 4jL*^ 



(J^A^Ij Jrftf jll ^u3La4 - Y 




3lJjI(Jii^j jrfdj^uji^ \/y 



JjUJI 



(j<t rAjJ djj -J° S- JJ^_«J I-IJJ-I 7*1— jiXI Ij-ii J" « ■ 

(>jIj jjt (JjT Jj-»-J SjjIjJI Jjjj i-t i-> (Ja_s/^j_9) 

xJa^ j1 Jjj.^^^ (o omn jjxljJ JxaIAJIj IEC 947-3. 

CiIjLlU jjfii»-ill ^j£. Ijjli (jj^ (jf I 1-^ ij .Cilixal_^l 
Jin ^11 jjfii.->ll ^_L£, SjjiXI (jjj JJ-a-ij Sj^ljJI J— uai 

SjJ-iXI O^^ .J^'lii-^tlj aj -^ ~i iiil,l iju j-^T »,j-ui ^1 
(S in h -\'\n A->-^) J>^1 >i>>A ^'-^'il J "i si Sjl—C (jj^ 

<LSj_^ »JJ JJ£. Jj_a -jl ■ "11 Sjl—lj JJ£. J-1— i "■ ~ll 

.ClSjaJll 
SjLijj <d !< Til's 1 1,1 Jo -I'lll Sj il < jj^ j1 I 1-^ ij 

.<f Wr> yfl ' * 1 ..."11 jLxi CjIjLxI^I 4 - *Q^ II 

Laliaj I Mil Mil j-^a^'. tl tit i^ll J^L^Ii ij^S^ iJLJLa* 
'J ^ (jj*^ J^^JJ Jii^ S 7-Lii^ 'I I ■ « ' ""■ JJ£ ^LaLk 
(jV 'J^-aJI >iJt <L-Lal ^ ij <4j j-sJ^\ I iM -^11 ^ylt 



L^L^I ^_l£ «^jlu j^ ^J^I>J J li^S I^JJJ^ J .11 A~.^l 

^1 lA.-. ,..! . I .1. II S< . ,':. II . Js^j 1^ ■?< • "11 ^l°'"ll 

J«aJI £liS ^Lii. 

(jnt I ^ 6^j) '-■J>^ r.! "' ^M 1^ Jo ^ 1 aLc 'I-^^ 
oVL^iJI ^ji Jl -.yi jiljJ Js-sj C^ j>j ■'t "i MM J 

jjsj y ^aJL.j SjiUb jiiatVi i> a_iJLiJi ajjUlJI 

:^VlIEC 947-3 A^jdJI Aiusl^l LijjGj 
iCtLoi Jil ^js/ Jas SjjJ "^ ' ' ) ^Lj^I Jji-iiij jjjj ■ 

4^bj4^-Jlj Ji'Si'iK 1 1,1 (jjn mil) Jn ^"ill Sjj-S ■ 
.(,_>iia!iU,l (> Jst (iLt 'La.^j) 

ibjl xJI "-^1 ^ I I jl • " II ^JaSj Jj^J CiLH-S-A ■ 

.SjjQJIj 



€ 



L 



Y^ J .^ A 11^ jj,i,tf3ajl j>t_ijLi/s — >jl5JUl 4_i 



uJ 



^yJI I ,\.1IEC 947-3 a_ijjji s i .^i^xi 3>>:i3j 



tSj^ljJI ^-Ic JJ^JX L^jla J-1-^ ^^Ij jrn^l J -ll /i~. -^1 

ijS^ JJ^aJ Jj^l ^fic xJaiJI tujIAa jli < " '^J 

Jj.^ fj^J^ 6i^ &^'-^' J^' : Jl-i^ -^J^' UslLII jLu 

^< • '" " • iLiU.^^1 ^j^-^1 .UslDI J •"•'<"• • J" ^ " xJsi 



T- 



i^LUI Oli^Jalil 


^la^jLuiVI ^ 




jdj^^l ciVi^^ 'i^ jjxAjUl ^<^j jjj^jjJi 


AC-20B 


AC-20A 


JJjla jLu 


d 1 i~,.t( Jl/i^Vfl Xil .J 


AC-21B 


AC-21A 




iii fljI^M it li ^H JIfl -kVI Jii-->j)~ij J i^h 


AC-22B 


AC -22 A 




t^^kVia-tJiAJUi'i-wii 


AC-23B 


AC-23A 





lEC 947-3 -I CS^ jjjl« jLu o^ia^l afaJI ^UX j^loaJL^iVI ol^a -V-Y^ Jjo^ 

Jiusjillj Jj-aiiJI «jjLia jgJtAC-23 iCjiJI Jo"iim"ij 

^l^^U * ■ -^ ^ "■ fj] ' '^ ' (ji ...^'.".11 ^i.i_i| mn -^ I ■ "a j] 

■ aj-^ "nil 1,1 J J^"li»-il,l iju 



I 



V V^ (J-i-ia^l 5 J-oaaJl Tt-uLi/s — j^\jjj\ 4jL*^ 



:Jlla 

jAaJlAC-23 ( Aj-iil j-iJ-at \ • • Jta. «_laS ^Lj_ia 
< ,ro SjJS JaljLa jitln = lOOOA \ - jUi Jj-oy ■ 
• ,ro 5jJ_S JaL«_a jitin = 800 A A jl_i3 jJaiJ ■ 

In) ^ r (> ja3 V (^1) Sjiui j-i^::^^ '^'j'e^ tK^^ ■ 

In ^ T 1-11 -> .Sj ^Ij iC—uLj Sji, 4JM ^ jaI i^'j 

^Q^ vd ^L&^J &.&.^[ CiljLj >XI t^ 111 ftUd J^^ L^j'-^ 
I^JC. J '* ') (^J ii->^ll iU_liJI I ^"- ■ ■ iJJjlXI jl— llll 

^n " JjI r 1,1 iUa.uj|^ aL-Kx—d (j ■ ■ A j'-<'i ■ 

JEC 947-1 iL_iJjdJI 4_a_^l^l (> XVI Jjj.^ 

4_i t~'^ -J <LLk. *JlsLi ^jSA ijL-i Lajs sjlj-il (u (^^Ij 

.(A-Y^ Ji-^) t^J^' 



n 


(iLiJQ t5-lia) (>jJI Culi 


SjjaJI JaljLa 


C) (jJJjI) jLjj^VI jLjj 


\,l\ 





s^o 


o < \o> > 


\,iy 





s-^ 


\o > > < Ci < V* * • 


\,iy 


a 


SA 


V« » « < Ci < i • « 


\,or 





•,v 


to. . < o < ";* * * 


^,v 


a 


*,o 


'\«»« <c>< ^«««« 


T,< 


\' 


sr 


^.».» <c>,^ Y«.«. 


TO 


\a 


sTo 


Y*»*» <C>^ o»»«» 


T,Y 


\o 


*.Y 


« « « « < o 



(lEC 947-l)|. !» ^ 

tr"->J' j^^^ ^Uij I 



(> Jj 






^^^,,a4JI j:a&U j^jVnnUn" " J^Ldl :A-Y^ JjOa. 
^Ijjj p^-i "i II ^ £-ujlj aIj-^^— J— ujI <lI jl -^11 lla 

3'* • j1 I °'* " ij\S jl ^' ""H 7LJ_Ll ■ °J'" ° (.^A-l jd 

.iualjLu jIj^IujI ^L^ C^jjifl (j\S Ijl ^LiiXI 

: ^ i^-iLuiIXI "•'S..U-.II 

.«j.u^l i^LJlI ^ aJXuJI jAs |^i£, (juiL^I ^Liia ■ 

. J:^ljJ ^-Ic a»Lx^^l aiaj ■ 



^ 



L 



Y^ ^J .^ A 11^ jj,i,tf3ajl j>t_ijLi/s — >jl5JUl 4_i 



uJ 



T- 



UjIs (jSiXI jLiiJI t^J J'^J f-'j'* 
Cilj j->-u1 \ * ^1^ (jxlaMx : JLIa 
In = A _1 jl — j^ ^^j1 jias ^^-k. 

_1 jSi_a jL_u (^j1 Jj-ojj1200A 
SjjS JaL-t-a JJtIn = 1500A \ ' 



\-\-\ 



^Ij^l (jujiUI >j : \ • -r^ Jiii 



"•' "■ ■ "•*' ' °'~ -^ '• ' ^ J' I rAiU (3'Li'^l ^iLlXI J^LA 

CiLuj_a^m pnm'ij (^ ,^,^ A.-.tl JL.a£.^ d .<.M<.tl 

A Jjj^l ^j .LJlajj / Jit iM~i Jai.L^ tit-iMil^ jjLj ^ 

iLjJuj Jit iVill Sjjj jlj^^ oj 1 iS II 
j«U5 ~.A iCisJ_« SjjiJj CiLcl—uj A : JjjLulUI ij-J^ ■ 

. iCiisj ^ • J "I • <V • , \ • if _1 ibUaaia j-it j 
,JLl4_S (1-0 (_f JjJ^ jJaJI lAijJlHJ) : j>lj ■=>"iMiVI ■ 

:(3m^^ll dj^\ kilijlj 
(iCtLui/ Sjjj \ X • • j^ia. \ ) tiliiVI - f-^l Ciljjj ■ 
.(Jj^l kiUjI CiljjLu jj£,^ (^^Si'iKiU jjfii»-ill ■ 

(Ja:^I J It m"i CiljjLu JJ£.\ ^Li^^4^l Jjfii»-ill 



Lj_sKa Jj-oLLJI ,_>ujiU.I J- "•« ■ Vj 
^ylt Sjjail (jl iSn -. <5jSljJI jislaJ 

A —1 <iS^~i <lJ S^ljJI jx^ jLu &JaS 

J^l (jj_s ■■■■" lj_^j or 10 In. 

ija <Gl 9 iS^ljJI J i»-i 9 ibi a.^^ 

xJsL^ a| >a1 i^a J n tti I (j| (^j fljrnll 
UH_1I %^l (> tyJ'i^l t^ »J^|J 
Cil 111 nMXI Cil 111 rt^Cj ijA '^^ * "■** 
.iLL-oLaJI 
^ji iJj-» J— ^ ^tUaj-fsAI lia* 

•> ' -^ "■ '■■■ <l.j^J lEC ClLx lis 



<Lil fi -> II (_^jl^^ J^jAj j ()-^ (jALd^L^ <G1 ^_l£ ^^^J>-> 
l£. ■> 1-^ "..."■ <UxAl_iJI CiLuu^Ulj J" ^ " ^jLij dx^ 
iJJLJ (j£ jj JgLtl lA I SjLJVI ^lj>u ^<-^". II ^.ulj 3'"'^ 
p'S->~ill ^IjJ ^ L^jjj^ jit^i'ifS i>jLl1£.I (3^jj LAjIj 
Y/ T ^^j-ill jJjJI ^ji d—iJI jLii-a ^ l_4_S .dj-> nil 
. " JxdiiJIj JxA^I r^-^ ASJJjjA,\ jx^LlxJI " 



" Y^ ^ ,^ AIl^ J 1^ ajl ^t-ijLA^ — jjlajjl 4jL*^ 



■I 



[] [] [] 



aMjJ 



I ^ . .. I . . I. I -.. . - r . . ,..,--. , _ J-4— aJI ill 1 |] Hi — a mJ mI )I jis J-^i »J ' 

yit l_a_S JajjJI j() 1.-1I. (JJ jJI — jl 1 III Ja«j I4JJJJ Jl jfl ■^" Cilijlaj »jf:a_a jjSL^SLa J^^ • -^ <^ ^ ^ ,j— . v;: 

Jjl^ ^gates) ) cbl^^l ^ ^^ -^^fplf^^ ^l^i^ '^^ ^'-^ *''^^^' """ ''^^^' 

lEC 269-1 . S h .n\^\ (> i ,r -Y ^^It J ,nn L.jit SjiUI ji=>i. ^L.^1 i»j^j ^L-^lj ^^1 CL^-^^JiU ■ 

iUaxul^ I n (] li»-i S ju_i (jl'i'i^lil jljiij ijji J^LA olPn 1,1 <U^I fj£. jLi-llI ajLij JJ£ j() i»-itl ^^^^^^^^^^^^^^H ^ I 

,pMiSGp u j.f l'.,^l ) -. 1 . 4< Jiil I 

Jjjin M Ich jli JLUI J-ij^ ^^j •j4-'^l 6* £>" J^ *'jVI (^"i->"io 

j_«_a J (; i nl ,l (jl ^ i. i "11 dJj (jj j^ylt :LiiS Cilj() iril.! jjj jjjjljio Cilixal^l tijAJj 

j/iMin -Ml tUj d^^^l ^IjJ <bl fi^ I JS^ ^_k. ^'ii»i"ij <LiJ^Ji,l Cil— u^jUl ^ J A 1 ;.-.,..tl g 

'^ A . all jl^LJjIn (fJjVI '^ "'a llalT c^ aj j ■ ■ /■"■ jU-1 9 J-^-l^f ^ * * le-'-^ 4JJ^ CiIjLlLi CiLj^ 

5j fi'initl (_jjj-aiaJI . lEC 239-3 iCiiolj^ ^jigG 

Ich <LlJI_lll ^A -a II J -J 1^1 <■ j()m nil gG) ^LlC 4J j""" ^'' a ^|j ClLcLli^l ^ J/. lA^". ,„tl ■ 
.laj^l J (;inl .G (jn'tl in -=>! (3U Ti ^ (Cilij-^l jSljJaM (jgM J (j»l_t jildi-JLuil 

^ tUaj ->ll,l jJaJl (^j-A1 Jj mU "ilj . 1 and 2-IEC 269 iCiusljj 

iajjJI j() ir\ n \,-Y ^^1 .xIaJI ^(4^ <Lit.r<i.-illj ibJ^lXI ^L^l (>j ^ "-j" Cili^CLkVlj 

0,X^lj d oiS iOauul^ oj Mfi'i iLLiaM jIjljI I4J 'It-' ,^1) jLHil j^J ,^-a.ujVI 'fl^- " ^ ^^ 

jn'tli.i-Mlj jLuJI — ^jJljIn jLilil jl— u vlaS ^_k. a^jjj-iaj (^l_ili ^j •• < ^C_i^Li^j_S 

> 1,-T^ Jiiii ^^ iaj^^ .UiiJI 

Cil < inl^l (jA j lj aj ^_j uu iaLk <LiLa^ ^ i^~. ,..~. (^ LiJIxgG ^jj ^ '^^1 Cilj(j "loj 

tULAa j^Lu^ F^jJgL j () i »-ifi iLuls^l jj^-J jl Ja J ^1 (3^ 15-'— "i "^' ^J ^' ^'i*^ 

^jj jAI Hit, dun I'ljJI Cil n (] 1,1 j£ ^ (LS^:^ »Jj jl— u-1 JJ nii-^ II ^-k. Sjjii I aj ,^".1,^ A. 
j> J -^ "1 Mi'i V gL J^JJ jAI i n fi gG. .lHj (JJJJ CiLSjaJll 

CiLu^jUlj JJQXI ^ iu^L^j isiUa X j .". < J"!. 1^ "tljAt-" IBC ^LJ ajJI iQ_i^| "•'■ ■"■ jij 

.d() il im1,I Cann m JSj <CiLS^pJll iLil—aj^ gM ^jj jj^LusJll ^ 
c jUI \\&^ <a^ljJI ji»-i Sj 4^^^:^l »Jj CiVL:^ 4_daill 
j£. JjjJI j <i< 1 u^ alj -^ "1 iiiVI ^Luj Cilj (] i«il,l jd 
^jJllaM j()inl,l J i") t 1 jj-oLiJI CjSjJI j^j <(_f ji.VI 
jAI i «i1 ,I ^j \ ^~T^ J^-ui I "1 1 A. ~. ,..l J -. <'\fl Ja ^ II sjLi^ ^jlj_^ - - " - u 

.IjLiiiilj 
La j 1 1 i^~i aIj rj'^j^' lA^^I Cilj gm IsjjJI CiIj() moj 

.jLlLU (j* "' a -a . 

J (jinl. CfM\ jl— illl (jj 5LS jt-L^jj In ^jJjVI <La_iaJI 



^ 



L '^-^'^-^'^^-^"-"^ 



T- 



<jJ-ia1 VT ja ml, «ljJI— »-J jVI-iil 
l£ ii a.l,,. II Cilia^^UI ^ ia—a 

j&L-laU aj_^ U^^ '^'-'^ (jl'ii 11 
jAa ilt,! i^jJll ^ji c-i^Jj c-ljt 

^ d t Mill dil -> ^ j-^^ JjI— ^ 

J^l (3_a a^ljll ajl c ^jl t-ilil 

ijs. <L^I_11I Cilj lit "i II i^jl_aj 
iUjjJs ^jlii iLUl^l Jd^l SjLij 
it-tLuj ^"i -> Jn -^ II SjLij /"^ ' ) 

^JlAj aA Sj-^Ij ^JsI_s <4Jjl_s oilj 

^f jt ^J-^?eIll ^ ' ' * JJ-^ (j^^' 
iittLuj (jj Jst ^ji Jj^^ 
J-^^ * (j] ' i**- *Iti \,Yd v&J Ld^^^ 
Jia. SjLjj XT a) J^t _jl *x.Luj j^ 
1j_uj1 ^ Sj — ^Ij ^Lcl — ul ~\ ■\ 




jLf"»Jl ( 3 "'->"" 



Inf l2 ' 

jl — J — uftj^l (J^Lj-a : S T-T^ JS-i 

jgG jAl . ^ nil jl a "^"' Vl j»J-t J 

gM. 



A^iUsu^VI CiljLiiJI 

Cil ^i.-iljJil ^ J (] i»-i fill jl() m'lVI ciVI-^ kiuj-xj ju 

1 /i"*1'*qI 15 lU Jf 1 ,..l iSI I 

.gG jA\j^\ JQan 

.jiljJI 

jsj ii—i^iUaj-o^l jl in'iVI jj-tj jl (; m'lVI cjIjI— ij 
Jjj-^ \ T— T^ Ji^ ^ji C^J — ° y" '— *-^ I (; ^ i«^j 

• >r-rc 

(jjj-i Jbl-> n Ca^jJ !(] ln-> j() n*iU jm'if |« iN'iini |_^l 

1 • (_jtln ( \,Yo jUj Jfi -»j jJ-iat TY j(; i.^fi :JI— ia 
OJ -> I J ^l_uj ^ inn Jj-^ J () i>*i"i 1 ijl I i'^ 1 V (j 11 n] 

Ji^ (^if (=12 ,_y^^h l^yijl tj in'lVljl— p 

jl(j i»-i"il I iiiin Lijjii ^jjJI jLijJI iLajS ^j (\ Y — T^ 
.J.X^I (>a jJI ^l4J Jj^ j (j i «il .l j Ki'if 
In (52.M,1 jl_a Ja_^ J-^i-''^ ^^ j (}"•> ^ :JIJ_a 
JjJ^) Jsl j1 iCtLiU ^ j () i »->l ,l j () i »->"m (jl 't'^ (jf^' 

.(\r-rc 
ib^JMI --'ji • -• ^V' iJi^-iEC 269-1 4_a_usl^l 

ij* ■'■ ^ '■ A 1^ S m Sljllj Jl] .^tl J ■ « "■"■ j^".! .^ ^ I 

JOaJLl j(; moll (^ Y-Y^ (Jijii ^ji S^ mj-a) jJJJ^u 
(jl (^J-X-> IJAj -jl I'i'tVI I 









(A) 


Jl>JI 
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2.1In 


1.5 In 


In <4A 


gG 
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1.9 In 


1.5 In 


4 < In < 16 A 
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1.6 In 


1.25 In 


16 <In<63A 


gM 


2 


1.6 In 


1.25 In 


63 < In < 160 A 
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1.6 In 


1.25 In 


160 < In < 400 A 
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1.6 In 


1.25 In 


400 < In 





(lEC 269-1 & 269-2-1) 

Ich gM ^l„-.MI* 



I I Y^ ^ < ^ All A ^ 1^ ajl ^t-uLA^ — jjlajul 4jL*^ 



(d^P^aM ) j\Ja ^LuAA 




4ln 



. 4In > J^^'i SjLi^ ibU^ 
>> (j1 1-11 ->j -l—^lj J— ^ t^i iUa_iuj_a iiiiri il 1^4— s IjJj 



JS aM )JljJa jAl — usi, jl — j — uaJiiU ^^.5 < SUsULa jAL-aO,! aiiS jL-ji^.^ j^lj-AJI CiLilaJLa 

(jLiiJI CiLijiai ,(^ £_Y^ jii, jjiii In 1 ) Lij_a3 jj^^j UaaJI jLjU 

^jJaAj (jl kj^ lEC 269 _1 I S-U ^( ,nU jl; --^ij 

.dlllaXI tist-i'iU ^ A^ if-^'i Jit ai'ill CiLilaJu 

jiJuj t-i 1^^1,1 ^ oj iti»^ll A^VI L>"iJj :^.^&1a 

.(lEC 269) UjLiii.1 jiii^ 



^ 



L 



y Y^ J .^ A 11^ jj,i,tf3ajl j>t_ijLi/s — >jl5JUl 4_i 



uJ 




jfj^l 



tf jf^vJJ ;^^l JjiU j4j^VI j«J 
ta O"^' j"j 

tc ijisJl LbiJI j^_jli J.J 



<it-i Miljj jI_lUI '■ ' ^'' : ^ o— Tt- JSojj 







% 






S^IJI ^^,^£1 £t^| ^Ja&JI CiljLu 

CiLij "iMil,l iLJLi, ^^ jl () ii-i'iVI iCtj— uj j^it Sjj-aiLj 

Clljl^-^VI 6^ Jl !< J£^ Ji^— 1 jl-U-ll Ij— A J-1.X^ jl 

4fll lA^Ll ii^J:^ cij—uj ,_^l iLl^-ul— J-ljJIj iLljIj:^! 
jl—uj .JikJI 2^j_a ^ jJ^lLIIj LiJlll I 4i ^ ^"i 1^1 
A n\ i ^Ji. |Jijj j() n-\n\ I SjjIjJI jx^-il ilMt.1 i« h^ll 
Vj -J^^iil UaiJI jL-aU JJjUI jLiJ-1I *^ji '^•f •— ?■ 
^1 <Li J () < 1 j_uij_a j^ ^j-^l>i> jr»i S jl— u >'>-^>> 

\ ^" * " SjJ^h^ I ^ * S j J* ^ "" /e^l ,"4ljl i" II Jf * ,..MI *^ 
7L^J_« ^ La^ j j '^ ^'1 ^^a.ujVI jL_lUI ij^i— a ^fi£ 

.1>o Y-^ Jiii ^ Jiiul 
^ (^j "i-»"i Sj^ljJI J mS Ciljl u jLi j^J_jj jl I 1-^ 1 

it-.-^ I) .1 .". I s . ,..•. If 



R 



^l_£. j^ Jj ^n) » iM,! jd ^^1-^ .iLiUUI Sj^ljll 

Ipeak 

(jjjllLl jLlUI iLiSjj) iCailaJI j^Sj^j-iiiJia j^ 

1ms 



jl j^jj .i 1-1 -Ml f >-^j iOa-j^ iUL^I ^ ^1 Ti ^Ij 
lEC iUljjJI iLiusljALi jjL«_a) Y,o f LsjjI iJl Jj-^j 

i£L^^ L^ iClt-U^J-UI ^ X_ljjlLl Oj 1< l»*lll iuUI ,.U£. 

jjIjjJIjR —1 iLJjl_^Li ij—La—L^ jj^ ^L -1° ■' '■■ 

Ipeak - .- ^ 

JJ iUL^I UJJiJ < ~ 1.41 jlj 

1ms 



jlsLu ^1 n ^ ^. all .J A .11 . . /;^ o_Y^ J_^AJLi 



I 1 Y^ ^ ,^ All rt ^ 1^ ajl ^t-uLA^ — jjlajjl 4jL*^. 



> • • j(; r»-il,Lj tLi-lLc S^^LAll ^ .Jll o< .ji I sll (jAjlj 
iULiJ J (] 1^1.1 jiisj .(1) 1 dr.m.s) 2 ) j»-j»-^ J^J-^ 

jl 1 "ill ;JJ JA-I i^^JM ^jIXI jl Till J .(^.^.'t) )-d T * 
jl 1 "ill JJiiiaj j () i t-i fi (jj^ 'C^) '•'^ ^ ' IS^ Lf Jj^' 

.J^LkJI^L^I 

X_ljj211 X ,Xik\^ 3_^ j^ 4^^ lal"' <l_lJI jLuu ^ La^ 
Aj_^ a <S jj 1^ iL^jJ-jXi^ /A &^Jv t d\-i 1^ vJUl ^ 

d .Aa^'.A iC^lx (jj^ Ua:kJI 

pi ^1 Jx^ jl (3^^-> V 1 h''> II jl— u ji->-^ (jl (^"n 1 IJAj 

■'fl ^ 6^J -^Jj^l j'-" " ' ^" ' "■' 4jsI_^ Ojj—ii 

(iULiJI aia ^^) SjjLsdl ojn"< hi1.I CiljLiill <(jL9 (^j^l 

.(^Lu <LiJI j.1^1 La^ idjjjJI 

.gM jj.rto CiOl&s ^ <Ua,pJA 

(ja j () i »^l ,l ^jS LujI_uj1 jj^gM ^jj jja j ^ rnt l jl 
Ich jLijJI iaj-S jJsLli <U jl() i»->'iVI jin'if J ,gG P jj 
.Slia hr (jji3 jt jiaj ^jiJIj (^ySjLi-oA = ch) 
(_yiaj| tr>~\ ""^ iIBC iCix^ljd jLi_iLkl ^' ■° ^^ s^j 

gG. ^jj jj hV jO^nll iCajUsw dj jj^l/jUUI 

^JaII Ciljl ill JJ nit-ill Cij <"i ->1 (I^V) <in I ^11 djjij 

J- « "■ "■" iUL^& jl u jl '••■^ "•' ^J ^ "' ' dill < II 

. (lY • -\ • iJJji ^^! ijj.au jl jiaj <L| In) Oj^"iMil.l 
(jJljl^Mil J l< i»-i j(] fi^fl alj'^"lMil j^J-l <Cl1 ^^'n 1 IjibJ 
^ Ljjlt-il.l (^jl^^l J J Till jl 1^11 -» .<LiJj- t _a s=^lj^1j 

.(It * — \ * ) Oji< mil juULi ^ ' « "■ ■ iLijLxJI iUj:kJI 
iULiJI i>i4J L—ujLla jjSj (3 Mil j^ll gM j(; 1^1,1 jl 
jLiiJI (jiia M 63 (Inm Ich) rx uJjjaj jiIj tij.ujj 

J ^ "i Mil,l Jn -. II (^jlj-^iJI s-IjVLj (JU "ij In JjVI 
jl.~. .Trh) \ ^Lill jLillI Cf^ ' ^ "■ • ■ -J (} ■^*' iLLa^ 
7ij.ol^l ja jjSjj .(j 1 iri i jjj) f-J— iJI jl— " *ljlj 
SjLijj S^ljJI ji»-iS JJ.O ''j ^ * ' AjLo.^ I lA i1 ^j.ujLUi,lj 
alj ••> "i Mil .iJCJ <j () it-iiM Jjj-J j^ ^fUl '^UU Jn ^ II 
CiU:a.j— a alj-'t "i miI (_f jjj_iAJI jj jjSjgM j&\ mn 
jJ£.gM jAI ir\i,\ ijj—i jjS,jj <l()t fi iUj.^_ala S^j\j^ 
<L_LX— ukJI jL.xjVI Jjiij ^i^aM jAI irifii Lj-JujIi-a 

dal<~.ll j-^aA. J 



^ 



L '^-^'^-^'^^-^"-"^ 



J^^iaII^ Jj^^I tvuL&a (jiA Si^AjA j'-^'*"' Y / Y 



LiJl_£,\ ^j.ujL1« JJ-i- S^ldil ^IsU kJJ^jJ 6j-^ L«JJ£ 
,/X !"./>/. ^IjX^ i<-^J <LiJ(x r-Li-iXI iju^ Uj^ La,^^ 

.dLJjl j^ .AjA ^1 iA.~. ,..vfi 4jljLu J ^ .^ 'ti jj^LlxJI 



c^ 








jl 3 r , ->n — ^L-jia jjj :UV— Y^ JS-oi 



^ 



t^'je^ 



^Qia — j() I (*i n ^j :tJ^V ~T^ Jiui 




• 1 A ^ J 1 « a" ^j^.dj ^LUL^ 
.^LiiXI f^^i-^ ' ...... ^i^] yi j(j m n JjJLuu jaC ^jj ■ 

J 1.^ a A J Cil— ^j— uj— II 3' ' ''! 3^ ^' ~ °*' jiUaJj 
aj-'t "iMii l_a SjLc n^jJI ija ^J-*^' '^J .aj I'll'Sil.l 
(J^ >&j LujLluI J ajja <l\ * * ^2>^ .^j-^ J* *"*** a^ J^ 
' '^ S .t ^ ^11 jl . ~. II SjLiJ Jx^ (_^j'j "^ " &J^' 6^ 
j1 Laj—^J jAI i»i fill (j^JJ V i^lj) Ji^ ^ II i^^j 

.(^_yOjiJ\ Ij^ d IMlI'lfl J3^ 

tjSjjj AC23 jl AC22 r-Liiil ■ °.'..^". aij Lajjtj 
A 1 i^j_!UI (jls <dj -^1,1 Ja^ SjLijJ (_^jlj_& J^j^ ^ 

iCt jjja^ *^ ^T J-'-'' ^^-*^ (c^ (^j'lt I (^ jJI f JJJI ■ 

.Sj-^lj ^jL^ ^ jAI i»-i1,I 
,IEC 947-3 s. 4 inl^l ^j jUasVI qAa-^ j^ 

l^ " r- Lii_a — j() n*ifij " j() i»-iii — 7-l_!li^ " ".I ^ lU.^tl 



^jj^l J -»S 1^ • • _j JJ ■\r\ flJ_^VI 

I d'l 1 1 ij^ V CUj 9 1 • • j-lc 

Jjmi (^ j>J_:LJLuu I (j'ln ( ^Hi j'l jJI 
JsMLi^l jUj .i^L_^l CiUjSjiJIj 
(yJT 3Lk.l JLia) ^^jVl it^AaJLI (ju 



(' -I^S J^ ^Jsli 1 iUlx d4i»-i l) (_^j"^ ■ j(j n*in r^-^ D 

j(i i»->l,l .itlj_s (jj (^>la-JI ^^-" (j— It C^Lja_a j^ 
J^Jj) iClaL^^I ^Li.aXI '(}■''' ^J^j-1 ^Ij <Clil_ill 

■((') ^V-Tc 

Jil (jSJj (L^jis (_jaa [Jt gjfi "iMifi jji. (jiujJI ajjij 
SjJal^ Jii ^ (jjSJi >-Sj--t.l ^ 5j-^a — S 5j_^Ij 
vbl^ I4J Cil r\ \r\ii-i~\\\ j^' ' ' ° .j(j 1.^1,1 J^L^ ■>' '^~. ...I . 



JK itiVl 1^ ^-^J « ^ L. 



;>Js/jj- 



I O Y^ (J-i-ia^l 5 J-oaaJl Tt-uLi/s — >jl5jJl 4jL*^. 



Ill 




Jj-oLaJI -j^.LaX\ >j (1)>A -Y^ jSuM 

4U 



JjiA9 (JUA^ — JdlAli — ^Ll&A — j() rrtrt 

ljj^_a J.Lal_iJI j,}^ V <l.^_iLuj <L_iJI jl mo j_ii I ^ < 
j.a jj< -J iS^ljJI J .^ a ^lia_^1 ' '■■> *? *' " -V II ■ 
s^ljVaM) tjj (jjSj LajAt) jALxtfta iCiliil (_fjjjjAJI 
^IjJ ^ L-ujLujI ■> ' •^" "■ ■ ^jjJI IJAj -ifa -t^jll aJJi 

Jj.aI_s — 7-Li_ax j1 Jj^l—iJI ^1 '••■^ 'I J ^aII |><^ "11 

: J^ ^T J * * '"■" * 7rn (iT^ 

Jx<sj jis\ \ fi) JusLiU j^l4 Mill SjiljJI ^^ Ja_«JI 
(jjii (jl k_i^ Jj^l—ill - J ()i»^l,l (j— sLj (jt Jj-oLaJI 

TuLl ^fj.^ iUu-a—A U^^ ^ JxalAJI ~jfl ■ '■> ^ 1 1 (OlxJI 

J^LftJI t^ixaiUI + JusliJI ^Oia - j^^:^-^^ JaaJI (> Jus_aJI jjia 4_1 (^ JusliJI - 

Jiiii) iajj jjJI ^1"! -.•; V (SjAliaJI) Jj^li - ^Li-ia 

AC23. jlAC22 jl> jjii jl .j^ ^Oiil 

.1^^^^^ (^liLJ S^ljJI Cul^ Ijl 

S otiM ^ j_xj (j£. p'S -» "ill ^ n^jJI llii aj -^ "i mi 

j1 d ill f iJj^J J— '^J C)V>W— « 1—^ LS^'j J-'JJ-^' 

<bl n ->j Cil^j -> 1 (_gj t"i a^lj <Lil fi -> j1 ,■!<-> "ill 

.j O JJjJI j Jj-aiiJI ^ji UjSj (_f j:a. iLilaJI CiLSjaJll 




€ 



L 



^ Y^ J .^ A 11^ jj,i,tf3ajl j>t_ijLi/s — >jl5JUl 4_i 



uJ 



JUa^Ij i^i^jiS ^ljlHaajLlH^S -V 






iUjoa^ JUialsj dljjS ^ /Y* 



^IMlJJ^ill J.I--II 








^<^~.l) 


J>JI 






• 


Jj-aiiJIj Jj-o^l 


J^Lii 






4Ji ii»-iii ?T rii4fi 




fT rii4fi 


<^i 
















■ 


(0 








■ ■ 


(Y) (^) ■ 


(^)" 


■ 


■ 


(o) ^Liia 


■ 






■ ■ 


(Y) (^) ■ 


(^)" 


■ 


■ 


(0) RCCB 








■ ■ 


(Y) (^) ■ 


(^)" 


■ 


■ 


jj^li ^Lii« 






(O- 


■ ■ 


(Y) (^) ■ 


(^)" 


■ 




^jjxaiLa 








■ 


(Y) (^) ■ 


(Y)" 


■ 




jljaiiuVI ts^lJJ ^Lj^ 
















■ 


j^j^ 




■ 


■ 


■ ■ 


(Y) (^) ■ 


(^)" 


■ 




(0) SjiUI jisli 




■ 


■ 


■ ■ 


(Y) (^) ■ 


(^)" 


■ 


■ 




^- 


■ 


■ 


■ ■ 


(Y) (^) . 


('), 


■ 


■ 


(0) RCCB 


TN-S, 

iT,ir 












^1 isUJJI » \n-\ 




jiLc Ijj^ ^jj^jUI iUsiJ 






Tu^l aUslJ JCJLt-La J.a£ (^jAj-iAJI fJA (j£.Aj^T) 
^J-bdli^ LujLujI n^jJI Ijjb ^1 jLuU^ (^jlj.^ J-^J^ ^ ^'-'-^J-^ ^ J^(^) 

.iLi-uilj CiUiU. jjJJ (lEC 1008 _1 LajJsRCCBs Jla) J.}J>-II CiLl^iI^ 4_LujLla jjiJ J^-ajJIj J-uaiJI djfjiil J^li jAjlj(o) 

Ji^&Jlj Ji^^l tujIAa ^ JTalnA.^ ^'3^^ ^[laLUiljJ LAjL^I aj ci^LlDj : ^^— Y^ Jj^ 



I V V^ (J-i-ia^l 5 J-oaaJl Tt-uLi/s — >jl5Jjl 4jLn->.j 



j^Aftiij jj^^i TvuLftA j^^i y /^ 



Ji^iU j^jj .Jus^^lj Jus^l 5_^1 5^|j 5^ ^ M^-. Sjilj Ji - Jxa^lj Jin^ II jLj^lia 

Clj J.u:l^Ij Jus^I C-J3l_a_a j_ji3 j^^ ^ l^, ^^Aa CiU_iSjiJI jilji-JLuilj .Aj^Uail 

' Liij^-. i^K. 5jj_«_il.l ^Ui^jJI ^ . _Y^ j^j ^ ^ o^A.it,|^ ^ ^_Y^ 

,l^LA«j CiLi-jSjiJI ^lii J^ilaUj i^_aJt| Jj^aiJIj Jusyi ^L-ia (> jj_t 4a*j|jj jijjj 

|j_^ LA^eiJ^ (>"-^'^' 6-« of J-^i ^LuiVl jL-lUL jAa^I ' (j.^- ■; l4lijl_ia jii (>j 

• tH'j^ *''^' ■ 

In j!lXI jl 1 "ill ija S\ir, Vil,l jjIjJI j-j-C. ^IjJUI ■ 
I lU II 4^^l ^ Ju3_illj JusjJI ^ TiUfi &^ (3^ljHI ■ 

AJ^ li Ol Ml'» II ^ j^Vl j1 JlflSllj JxAjJI ?T I'lUl, 

^LaVI-> iC^lxlXI "-la .^Ijtlj aIA'iII « -^^ ^ ^Ijjj ■ 



€ 



1 A ^7" (J-i-ajiJlj (J-i-ajJl Tc-uLi/s — ^l^jJl 4j 



uJ 



3piJLll2^lji-i 



SjJ m I <LljJj rAII <L-1_ujL_uiVI l^(— ts^l aLuI ^j£ 

Cilj— ^J aIj ^— J ujLi iLLi ij\ (3^d-i :dJj (3-£ jljl_aj 

ciijUs^l (_^j^ ^jl->j 14^ j^ o>£' ?^ Si^Luu 

Jx^l— ill /S^ljJI ^l_s ^ Jt ■^'i Cilj 1 nl.l i»liij 

(_;V J^^>"j AJaill oj () •\'\ ijk A mil— ujVI Sj-^&jJI 



J^ J-usI ill / S^IjJI 2_JsI s jij Li 

JusjJI ^uJiLit, A i_uil uiVI ki^liajJI 

CiLul^Vl (3^ J ■"'< c^^-" ' "' " 'Ji'*i4llj 
• l^>=^' Cilia-La jSj3 ^Ja ^ Sj^jj, 



iialaJLI CiVlaJI 


ci^Ua^l 


■ 


J>il 


■ 


ty^ifi^^l 


jl~,r( ., aU ^a ,,. ■ ^^jf^ a<^~,I) d ,11 A~,^i ■ _ 


«-(_JjljJaJI «jjLia 


■ 


djSj'iKjl.1 <LJIjinll ^liil ^lifl 


■ 


Jj^l SjLij iLiLajaJI 


■ 


SjiUI jx^ 


tS-'^^ jUi 1>.JAJ ■ 


J>Jl.jJat 


(j(;-^ II .^^^ 3^-^! ^^ iUsuul^) g 


J^^l Js^ 


^jJLj j1 iCiLusVLj ■ 




(iPiJ^' 31^! 


(_)uLSj ybj 



T- 



.Ji^l&il / SjSUI ^U ikLuiljj dlj^l .JSUS^I Y>-Y^ Jjo^ 



j^a^'.A ij-^ tLifcl'imll "'' ' '^j''* CiLii^l^ -^ ....'. II . 

:^^ iLLujLlXI lEC CiUi>*iljj 63^ 

.4^Lt c-(^jUa : 947-1 ■ 

iSjiUI jJsljS :T s^^ : 947-2 ■ 

- ^LJi-a-a <Jxal^l '^L-iil : r s^J-^ : 947-3 ■ 

. iCiDJJil ^^fx^l Cilj-^jj Ci^U^li 

.djaJLl Cilijbj CiLuiaiUI :1 s^^ : 947-4 ■ 



5jilj_ll jislj S (3_slj li j1 kJ-^aj 

j1 lEC 947-1, 947-2 ^ iitliu=JI 

4 ujjVl Cil S laI^I jjjh ~i jUJJ 

I 1-^ I dJj£ .j^LaJI CaS^I ^ SjlsOXI 
Cilj 5jilj_ll J-lslj 9 3-*'i ^ 6' 

jt < lEC 898 j^ *:^j^l cUj^-.h,VI 



. iOil^ iLutsj iCixaljd (^1 



1 > Y^ ^ ,^ All rt ^ 1^ ajl ^t-uLA^ — jjlajul 4jL*^ 



j-LoLJtj SjiljJLi pS-t "ill 5^_^1 :o f-j-^'- o—^iW 

.jtjjliil 5j4^V SjJJLia tiiUaj :1 «.^ : "l-^ IV 
.(aJsLu^^fl) AjjiliJI 5daJ,l :V f._>^ : V-^IV 

(_yiJlj <IEC ij-HUJI cili-usl^l ^ j^L^iJI cjS^I 



iju^dil J" « ' I "'• • ■ J" -^ II ajLij 

jU_S JJ£. ^... .Ul'-i .j^^<l| i^j|_H| 
S^ljJI JX^ Cl^L^ J r»-l~l ^ jI-lUI 

.xk ".,..". jl .~ll J' ■''j'll kiljlsV 



:<LX-ljVI ^Li.ujLujVI tl^lisjj jAaA.".A j^j^ 

4_1jL11I Cll Ml n^m J - ■ " " J ixJaUl S^lj CiLjj^ — \ 

■ tin Mi^U (jjjj^l S^jL^ -^^j^'-llj 

jl^^ all iiiljj -•■'"■■' j^ TT ii»*i 1 (^jJlj "• ■ '"■"' II iLiJT — T 

.iLijLxJI j^ jl-u-ll ClVL^ ' a.7.-.<» l£, 




drtm^U (^^1 ^j£-J ClLuLdMlLl 

-■■■-■-■II ;?_.n 



^ 



Sj^UI ^12J iExu.Lu.Vl »I>^VI :Y^-Y^ J^AJ\ 



L 



* Y^ J .^ A 11^ jj,i,tf3ajl j>t_ijLi/s — j^\jjj\ 4_i 



uJ 




'j-a i3^l>" ts^l *fJj^' SjiUI jisljs jijaj 
l_^ ij-'.^.H ^" y-t-j" CiU_^l^ljIEC 898 




jLiUI SjLiJ d^ iuLoaJI 



i 



J3& j^Ua^ <Uj jLUI SjLij 0^ ibUaJI jijj ^^jIa SjSIj £l3li : Y Y- Y^ J&uiJI —- 



.SjiUI 




d<^ JbU^ <Ui{ LiLuoLA YY-Y^ J&i£i ^ US ^jl« SjSlj ^^U :Yr-Y^ J&u^l 



^ 




.(j^iLla a^ JiA&Jlj J<^^l Sjf^l Ciljj^ ^ joa^l ^UaUl Yi-Y^ J&i^ 




, a ,^.~.< /. . JJ^U ^jL-uJI jAt I ' ° ■ ■<"■ ;j^d-l 



I ,1- 



^(j 



«i ^r • ) ox, 



,^ 



^s. -ti jIjUi dj .niA jjjsi lEC 108 jj" 

^jUliJj ,RCBOS Ji_a ^_«_a 4.^a-aj_a 
lEC ^ i>=— La) J^l 4--jlj_^ J 3_SVI 

CBRS (9472-2 J 



RuJL 



S^ljJI ^isUj iSj^'l ^Lu^L^ iCilx^l j<' -g 

La_£ ^^^f ^^'-a-' <Cil lAI dhiiiljj ^ ....".^11 
LiLiI — J\i Mi'i) jLi_iJlj jjLj o^ p'S->"ill 



1 



jVl jsjia lEC 947-2 _1 IS; u ^j,„^tl 







p\i\ ^ Sjj&ll AiCompact NS^) ) Jojla ^Uuo ^jj Sjilj ^lil Jll« Ye -y^ J&i& 



y 1 Y^ (J-i-ia^l 5 J-oaaJl Tt-uLi/s — >jl5jJl 4jL*^ 







\ 1 


. II > 


LkM:' 


/C¥¥" 






S^lj 2^lj^ 


[^ ^j-7^ 






Liilii^l t> 


jj_c l_^ -ICE 947-2-1 


■ 


CiVL'^VIj 


iLliJJiiiJ^fl 



.^3LifiVlj o^UUI S^J (>ua Sj4^ JuSlilj j^Luaa^ 



(Ue) Cf^^ Jjt iVill j^^ 



^ Jo T il a^ljJI ^l_s i>jJ£. po i»-ii ^m j() -^11 y^ 
^ La_S tiLijisxAXI "-^i ^" [ij_^ S^ljJI xJsli ' (}-^ • 



^l—J—CVI j' '"' 1^ ■ -^ J ■ ' °~ iUsixuljJ 

jisi S js^jj .Jo ->ll 5jL_ij Ja.jAj J'^a-^l Sj^l^l jJsl^ l Uti """J jl- 

»J-^J i>l j''> """ b •'^JJ ti^ SjiUI jit jjja^ j^j^ dl4^ j^e-^l »jLiJ -^ 3^^' J^J^ 



(In)cAatl jbiil 



^JJ-IJ <J^'lr»-il,l dt-l "ll^ ClJJ 



iUaj 



*j'j^ 



■^JJ 



JJ0i»*ill d ooi»-il,l liLujjJi^VI 3^^' 
TU—UUJ i<L_i_ll_xJI Sjlj-^^l Cil-^^jjJ 

^7U^^ ^ Lii I j '■ ■'■5~. JjJLin •Jsljiil 

ij a ^.L lu t^jL^uu (lEC 947-2) 

jLu lu <i£_aLt iLa_uaj JusjJIj jJaaJI .(jjjjU Yo >iit) jjLijj k_iiuLla jLjill 



. jLilLl iClaL^I ^Ij^VI ^jl>^ ^J*^ ^3^^^ jj'^ 
5jlj_^ ii ^jj ,iJ£ In= 125 A iOj^ a Sj^lj jisLs 



lijA SjiUI jJsIaJ d . Mfl ..fVI jnM ,n-MI 




Ue <a ,:yiail .v^l ■ 




IndJ il^^ail jl.-.ll ■ 


d.u ^11 3i~.<-vf 




d.i.^iij Tr** 1 


[rth** J«-wll SjLij ouo 




Im** SjiljJI jx<as ,ui 


SjiUI J us a. 


(iaiJI jl <~. cy^f ■ 


jJalj) 4ll jt 4_ 


, fl \.r,U ^Mi) 4ll 


^^^H 


^^^ -^^1 1 



c 



SjLlj * --^ 3^^i L^J— ^ J^-«^l 1 L^ Q-UJ ^1 * ^UslJ- 



dll 






^jxuLii,l ija jl-^ Ijl idt-ii ->l,l 0jlj:^l <L^jjJ 
iL^jj JJ£. a^ljJI ^l_S <lj^j 



Sjl 



ju^ jL-lUI SjLij ' -^ 3'"' ''! ciij^^jj 

a^a.^ eJ^ jl_a ^^xaSf jj JjUaij Lu jj^t n • ^ jl J J-^^ j_it iaa_S n \ V jUi Ja_^ tOiaj 
JJ I — jJajj (j-iail (> (^1 31 — 3__tVI 

.ti'm 1,1 Sjlj:aJI *^jJ ^ 3^lt-i~n I o'l 1 1 <(jjj^ • 

4_iUj^ '^ 'jlj ^ llj " '^ '^^ III" J rf . ... .Ul 'ti 1 1 ^LL-cVI ^j4^^ J ' • ' "" ' jl ' "'II AJ^ '•' '^ jLlUI t^ wA ;^j ""■■^ «_^^^ 



L' 



y Y^ J .^ A 11^ jj,i,tf3ajl j>t_ijLi/s — >jl5JUl 4_i 



uJ 



A'^ Jxoi jlaj)lIZ a^ljJLi ^jniMo JaaJI 5jI— tj J 1^ ^LlifiVI J^j^ j'"*^ tijn^ 

.(r/\^js^ (Irjilrth) 

5jI_c ^jIj-^I 31-^VI CiiL^j-a ^(j ajj^.nll 4_iiljj4iJI jJaljaJI (> jlaiJI Lij^^j 

(j^Aj jl Till SjLij J I A ^Lj_£.I Ci^L^j— a ^flc (_gj~i '»'i 

*^3 ^-^ jj 



Sj— a \ ^~i •> • ,V ^ \-y 1 in (j^jjj 



. In (jj J-Uj -l_j_i_S jiia-UI jijj ^jj_ll jiljdU SjiljJI jJal_S 
SjSIj jJsLs (rV-Y^ Jii) Jl_l-a ^y^^ ^t^ .^^ ^^^ ^ Clj CiUlS ^jU £L£La.VI 



■,^ Si£. tUsLl 



<lrr 



' J 



Ir = 320 X 0.9 = 288A J^-i -^j^'-aJI jJsli 30^) »jit jii. ^^iJI ^^LaJI jUUI 



S^IjJI xJslj_il ^ • ■■"•" ■ -JUj ^ u S^ljJI xJsli <lU^ x_i 



jiaj uu 



^ J 



_u ^i»-iSl <LJLl I lA 1I <Q£ 






^|i .l^iiAll 4l,li 



jLiill SjLij 
Ir = In. 



^i^jJ^I ■'■■'''"'' ^Li£.VI Sjj:^^ (^^1X1 jLuJI 



0.7 In 






iy\ii\ Kh[H jLbVI A^^ ijuSj 



224 A 



288 A 



320 A 



400 A 



JoaJI SjLj 



^ 



3l^>-fil SilA^ Jsujj— A jji n] i • • SjSIj ^l£J JLla : TV— Y^ J&u 

. Ir = 288 A ^htil • ,\ jj£ JUaj^4^ 





a 1 niiij iC^ljj |^i£. Sjj-ilLj jIjj^L^ 




4_^j -, 4t,l 3jtnllj d , f J 4ll SU->ui 


. ••<;"•" 






15 lU A , f l\.>i» I f ajat ^511 ^ * ...M l * 

J^ HI I J Sj-islJJLl "■! ° "*'j "" 

lEC 947-2. ^Li. 
Cilj ^Li^Lij_^l ^Ijiil ^ ....Ml .J 
L4J .^-^>> <>— JLJ J nj ^ II ^IjJVI 
Trn I in J 1 1 ~i n (_^JJ Cilj 3''^! ^.3^^^ 
xJslAJ iLiLa^l »Ij1 SL14JL1 ■> iA.-....aII 
sL^kJI -•! ■"^-ti .j^u.^ SjiUI 
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TM?OCC] 


mo 


195 


WO 


Iffi 


ISO 


nsoci 


233 


£44 


Z31 


w 


*s 



€ 



^gis. 3^ ^1 C^l ^j / C^l JoLSj Ci^L>-« J;iaaJ JjloaJ iUl^l ifA Y-^ Jjlo^ 

^1 Hiiij (rA-T^ Jjj-^i jJ^i) 

,. -.,-..-■ ., ^IsL-ai jl-^ii>-> ti o_uj (^ jJI( In) 0^1 jl— 1-^1 *A 1-4 

. 5 ,jUI 
Ij^j • ,A JaLsUI j>lj ^"iiiil <ClaL.^5La -^ 

.inja^4^iiaj^ 3j..i^ ji.b .^ t^i Li^ 4^^ .Sjiui tJoijs ■ 

, U * d'l'i^n S )^b xisli iiuiO • dt-ii-tn )l >:^ ^ )J jlii. m 
Jfll (>Aa jLlj (^t-n il -^ L t^ - VJ— .J 



L --^— ^^ 



u Lju, <rtj_ii>j^*iJl Cil^^l aJ«J X . .... ur.&H «Lj jlj_aJI jLJLxVI Cilj— &j 






.jjjjI \ • • ^JslAJ (_>u"l • + liJt 



% 



^QJJJLd ^C^^ vt^ d^ 3*" ^V* Calj^ 4 J n i til 

i^ J i-f" '-> ''-^jJ (> jJa^l L^j inj <Ir or Irth)) " ^ > (^j_a 

■^ - • -^ rJLiaS diaiaJLl Sjlj^iJI 

x_ijjj ■''^ '■■ ' a.^j- TT AUaJ - '^' ■" (jA_t-i ^ I 
juj i^_il iAS iLd^lXI CiLi— i^jUlj -j-^°^ '*' ' fl^ " 

j_i£ (jALA^LJUl Jx^ ^ ^"l". II jlaLkXI ' "^ '^■' - -^ I' ■ 

ajib ^J < Jn ^ II SjLij ,iJ£. Ji»*i 4i eij— uj j^l iXI 

ijs. fLij () ^11 cxUa jd jlj i'll() "i uAI jl jJ iUL^^I 

iL^^^ ^ j_lxJI I nil -> <U ila ^ J^jJll Jj— xJ,l 

l^j_a j^j_aj (1"\ • )) SjiljJI j-isLs jl_S p-Ljj-^ill 

. jii 1 • + j^l (jii O — (3_a Sjlj-^aJI A^jJ 

l2^^_a Cilj jA^ -^'in ht lA a^ljJI ^islj_S (_g j~i -» 'i 

JJt (^ji.1 li4J ibjlj-^ 3^^*-^! '^''■>-^i (^ '"IV"' ) 

. (t^ 1 • +^^1^0-) (^JJ 

gislj-S o^A-A J^fij dLaJ <Lal_C CiUa&)L_A 

jj£. ij^l jl— lUI Ja-^-> a^ljJI A-lsli jl nx^l^l j« 
^ J.UJJ ^(jxiV • ^ J I T-^j— IlI <it-il->l,l 0jlj_:^l £^jJ 
jjAlO • JJ£ jl->^l (.^"^ J^-^ J^ <Gjl^^ ^^J*^ >^'>^j^ 

.(Soa) 

»j-^L J^JJ ijALAls J^— ^ a^ljJI A-lal^^ jl i-n "tj 
Lijj^ ((_yoj i"i jiJ Ijh i^J-llj jl I "ill SjLij jj^ ^1 n^ 
Ul_c ^jlj^ Cil-^^jJ XiS- jLi-lLi aIjJs ^jS jlc. J_aAj 
^t-iuil^ OA'S Sj J I f*i I d^ljJI xJals (j^^ J°""j -JU .^ /I 
J^lj^l ^ |>Aa ^ La^ Ja:^l ajLjj J^ 3^-^^' '^'4^ 

IjLi juS jl£. I j *-^ ■ ' -^ j^J-i 3'-^^' j'-'-' j^ .J .,A.j«". 

^i •+^^l ^0- Sjl^l CiLa.jj (^jj tjito l(In • ,V 
(jxii • J3^ 4JL^^I »lii ^ d \\ •\jkS Sjl^^l ^-^j>^ 



r, .,^,^,^.^,..^ 









3LitVI jL 









tIBsNMS. 




*«X 45"C 


M't 


SS'^ 


60 If 


tir^j'jfl B^aa^(lflr^ 


mw . . . _ , 


S50O S500 


S&Ml 


?fl&3 


2«» 




nnaxjmufn acjuslnKiiil Ir 


1 T 


1 


0.90 


D.95 



6taiibtiii^£tS 



jnjjU_ _^ .a5aQ jBQQ 

nttitiia nia[tuSlBPiBrrllr 1 T 



2a} 0_ jgga 2300 



J^Lxil coeffl i In (A) 
1 2500 



0.96 
0.94 



2400 
2350 



2200 



dj^lj ftisU 



djjij ^L^ 




^ 



20 25 30 35 40 45 50 55 60 



lEC —1 ikilo i-i\\in~\\\ ^jj . 3^VI Ci^U^jJ j^'l^l 



^A^^^^l 



d ,Aa .^'.A jr^ j j'-'-' '"•' 'J ~ "'* '^^ "■'■*' x_iLlXI I 



iuLc iUL^ : ^IjjJI ibU^ | 









Jl^VI Cilo^j 



jAa^^'tA t^ ti^ 



B 



£>^ 



iS-^' 



i ta l^ 1 1>^ 



c 



t^ 



K jt D ^^ 



12 In 
MA j^^ 



tJ^I 



tv 



L 



^Lm ^^^ ^^ j1 iblSiaJJI <ajlUI JLifiVI Cil^j : t '-Y^ Jj^ 



^TY 



VI CilAa.J 
jlj5_LuiVI 



€ 



y Y^ J .^ A 11^ jj,i,tf3ajl j>t_ijLi/s — j^\jjj\ 4_i 



.uJ 



Jla 1 ri()"iii ^j I MiTill 1. 1-^ I (3jjI()-^ II 



ji»-i < ^JaS Sjulu Cil— lilalX U_ils SjjIjJI ^Isls 



J^ 



fjS JJJJ ^ (j1 to^J 1 iltll J'Si Mill 

, ci!iijKjij y (i7" ^'° ■■" ■? <■■■■" 

i«jN'i Mi"i j^l CjI— j-Sjilj di(_ujVI 

.Liiii jjJ-1 i>L^1 (_$1 ^ Jjni»-ill 
! S^loll aIsIjSj ^Ix^l Cit-X-o:^ I 
iC_i^Lij_^l xJslj_ill -•' « » -^ ^ I 
iLuuLiiJI xislj-illj jLuil aj.x^l 
i_ifil— A— ULi ^ ■"■° ~" ajji Lij— &JJ 
i:__jj 0/ i ^j— aJI jij_ll jJiil) 
.(J-aiJI 



:SjiUI 
(j.^S ->'il.l iai-iAll Cil II 'ijJ ^ S^ljJI *Jo\^ I II ^jj 



(ICU S^ljJI jj.aH (Qjifl xJa^ <iA.uj dj jj^ 



Ull 



J^^ jl-rH (> -^Je i' *ej'-'^ ui^ ts^lj Icn) jl 

(jjl II SjUl ^ d'it-i^l JJ£, OJMI ->l,l A^J^I Sj^ldJI 

j^T jl () -^ A^ 4_^^j juj liUL^I iITiMi il a\& j1 jJ I 
iUaiJI <Lx_uj djj .xisliil LiixJI ^ <..T.I1 . ^j^jj (_;jj| 

.SjjIjJI jin^l 



250 kVA 
20 kV/400 V 



Visucompact 
NS400N 



.I'llfl'tiriU Jf>aJ 



% 



JUyiUVIj J_»r.i/.^l Sj^lJI gJal^ jUla.1 

jxaiS jLu CiLij "iMifi ^^Pn I (Y Jj^ ^^C-13 ( JjJ^ 
jjJ^JUl Jj-^sJL ^pa_uJI S^ im II , iM -^ j^ SjiUI 

j^j -.-I II ciUa^ ^ j>^>Jii ^ee-^j^ (" ^HV/LV 

xjslj^ J .'. Ujll Cilix^l^l (J At I ..'llj" "■tl ■ (U^LkJI 
1—^1 iiiiiM— a ^Jj (3^JJ i;-'-"j J A ^^'m bl () -^ SjjIj 

^ (^Hll'ij Sj-^lj AisUJ l-IHlI'ltl Sj^ljJI ^l_S ^^ U 

j^-^ / j^Lt .i^-^ U.d To • dJiLA i$'<^^ C)Lj_iSjj 

<iti-> n ^ Jj^l tP^ J J "tl, (CjJ ja i ' ' ) (jALAia 

■9.'II(;"i.m1.I Jj^^l^ 

1 r^ • = J^a-aiJlm 

1 d A,^ = (jjis-r)Isc 

— ) Xo . |(]t-iiiA (_f jj 3'— **■! ^'■'-^^^ *jj'j vbli 1 1 • • 

x1 d(Icu) 35 Sj_iUI J m ^ I jJaaJI A t Mij U • • 

.JaxJI Ij^ ^juojLla l*jl ."^1 j^^ '~^,^^^ 

■jii^- j-j --^ i>-ljl— » *t.l""^ i>i Jjj t rnU NS400N j^^l* 



^ <l Ua^ jlc oj ui ^1 x3^ IXI 

.CiLjjSjUI 






jLxU ^LxujLld xJa^ d t fii 4j (J 4^ (j\ ' *■>• *l 
jUI ^y J^l Ui^ u' 6^ Lf J-"j UaaJI 



11 Y^ ^ < ^ All rt ^ 1^ ajl ^t-uLA^ — jjlajjl 4jL*^ 




jLjj jlaS j^_k. jjli I4JJ JS j,jij jt i _i7> J j-aikla 

Iscl +Isc2 + Isc3 
£j-A ^ji ^i<:-> "1 1 L4la JS <CBP SjjIjJI fJsl>-s n 

; CBP ,* CBP (y^' t* J^'-*— ^' (j^ j-^^ 6i^ 6' ^^^J 'J^^l 

E I d iimMLj < ia^ Isc2 + Isc3 _1 (JLla-S) jj-ai jUi 

t^jljill ^^ oV>»JLI iY-Yj^ JiiSi ^1-^.j ^, 1^.1,11 4ij_^l ^yk: j>^^iil SjiUI j.n ^1 

CBMl. 

Ua:^| jLl-U iUJLc, iCu-S 4_ll£. t-iliill kij^ J ■«'^ll 
ji I'SII Jj^nll Sj^ljJI ^l_S I n'l n .LijjlaJI alii ^ 

.S >^ljJI jin^ J^ L>^ ^.^Q-^'*A ^Cd^ JJ^^ ^^-^ 

( () m i-> Pi (j^ju (_;Jljlll ^J_£, jj^l ^Li3^lj CiVj "ti 

j1 I 1-^ < (^^Lj fc^[ ^Idii-ll < J 7> 1 1 ^J^I>J 7<^ i-1Ml"l — T 

(jjij (j1 I i-^j(Zsc%) SjiljJI jx<aaJ >i4^l iCijLxj -r 

^^ Cljl_i3 ^^1 KVA) iLijL.uJia ,^ J ^ . . . j^^ ^ s^.^.^ »j>^ J*^l 'Jj'A; 
t^'i-^l ' J ^ u^ L5-^'j sj^'j f^Je-*^ f^ '-^i-" CVi^l JL-la^ < 6% =Zsc 4J 

CiLuolj_is)fl ^J^\-uA ^^ jj^j Ji^l ^Jii ^1 itiiii>^ tjj<;-,,ii Jj_^>^ JsJ iOtliil / iujl^il 

.Ajjyi ^1^ i^ll J^^l Ja^ (jj jj^ jljJ-ll jl-uJI J*-?-' Lf j-" 
a^ljJI J m ^1 jjJaJI 4_ij^ SjJ-ill ■ 

(jjSj J_jai. ^jJIjUI J-4^1 k-iJl^ ^yit 

.500 MVA 



€ 



} 4 Y^ ^ ,^ A 11^ jj,i,tf3ajl j>t_ijLi/s — >jl5JUl 4_i 



uJ 



T- 



J-i-^ Jj-.fl JS (> aiLOj-HI Ci!HjliJI Jo "i Hi"i* I 
^j i SjjIj JSjCBM J^jJI 5j-jIj (jj Ji (>j I 

xislj^ jl 1 "i->l fLj^JJ Jj,X^I Ij^ idJj ^j£. SjLlJj 



(CPB)250A 




^^1 jj^l (CBM) 
(CBP) «Ua.jlaJI 


CBs^-uuS^I 

"if A 

(ICU)* 


LJ.J T • / • i 


NS 250 N 


TV 


MOBNl/C BOIN ST 


M 


i.' XT 


NS 250 H 


i' 


MOBNl/C BOIN ST 


TV 


i'« XT 


NS 250 H 


iT 


M10BN1/CM1250/C 1001 N 


TT 


nr« XT 


NS 250 H 


M 


M10BN1/CM1250/C 1001 N 


it 


^T' XT 


NS 250 H 


iA 


M12BN1/CM1250/C 1001 N 


Ti 


A" X T 


NS 250 L 


V\ 


M12BN1/CM1250/C 1001 N 


iA 


A" xr 


NS 250 H 


oi 


M16N1/CM 1600 


TV 


^•" XT 


NS 250 L 


A« 


M16N1/CM 1600 


oi 


>•• • xr 


NS 250 H 


n« 


M20N1/CM 2000 


r^ 


^To• XT 


NS 250 L 


^\ 


M20N1/CM 2000 


•VT 


^To• xr 


NS 250 H 


v« 


M25N1/CM 2500 


n 


\n.. XT 


NS 250 L 


^•o 


M25N1/CM 2500H 


VT 


^•^<< xr 


NS 250 L 


Vo 


M32H1/CM 3200 


n 


T"' XT 


NS 250 L 


^^T 


M32H1/CM 3200 


vv 


T'<« xr 






1 O Y^ J .^ All rt J 1^ ajl ^t-uLa-a — jjil ajjl 4jL*^ 



CBM: 4^ jLiij Sj^Ij 2^liB 



3Tr 

'TkVMoov "^i-^ i ^ ' J-^) n,\ Y^ = t ^ d A. . J>^In 

' CBM ( J-i^iUI J^ iO. 

L^j L^j CBM <(ir-Y^ Jjj — =. (» 1 d lA =(Jsyi)Icu 

•CBP1 V CBP2 \ CBP3 Icu=50) is^ji^AXlC 125IN ^A Jjd^l (^ C^l 



400 A 100 A 200 A .^ ^tySliil j1 (jjj^ (>Jjf« S^suM\^(ka) 

CEP: ia^ jLi% Sjilj iJa\^u 
j^CiVj aa,l:ii-Y^ J-Sii .1 d \V (ir-Yj^) Jjj^ ^ Sliaa^ 

jNS4001 g^ljil 5jilj_ll tJsl>-s jl_u (> j_^ 
MG) 4J=Lu.l3^) ^IjUl ^^NS250L jNSlOOL 
.Id \ o • = SAls. ^Icu c^ ■'(;'''°i<- li j1 
: iUJLUI Ll^l a^UI ^^Ij^ Cf^i 
CBM).) j-bljaU UiaJI iLiAAJI j_a (J-Um jjj^ q 



€ 



t '^-^'^-^'^^-^"-"^ 



olaSlI i>2L^ Sj^UI gJal^ ■ 
. JaSa ^'">- " ii&l a 

If. jLlUI SjLij jx^ iLiLo^ ji J -^ ■ 
j1 (jS ^1 j <iaa 9 jj till I I t-iS 

<TN-S <TT |ilaj ^ ■> '■^"■"' ■ 

j L] --^ ■ sIT aUaJ j^IT . 

:S^ljJI jinSI &JaiJI jLu (2^^ D 
<L^j 1 11 A tninlaj -■ *">- * * ** ^ ^ 



6* X ^ * Lf i' — ^ Ei-^ j^' ^^ ^'1 

JJ£ jjJaJl ^^y^ SjiljJl jj^ jLu 
jUUl ij\S Ijl <<GI_u^jj ^ iUaiUI 



(CBs) <b^l4lll Sj^lJI c^l^Sj 

jjJaJI ^^ S^ljJI J i»-i9 jLu <C I S tJjJjaJI 1^ ^ 
:^ >JLd ""** * *^j" ** is^ A^a\ ^^f iL£ yLOJ ^i\ *i\^ "* ^3^.&J 

l_ilxJI ^<'"'" • iU3_aj jJ£. S^ljJI ji»-i s jLu iC-u-s D 

.JulX\ SjiUI jJsIaJ 

jrn ^11 S^lj vtaa d< ml a^ljJI ^l_S ij^ Jlj Ijlj 
J)^aLI (jd-S JjJ -^ II I Sjj^^l d fi 1 ^11 fjs. J-ij-i 

Ojl ri->i 
,_dbaS ,l_u <La_tal JT .1. .^a "II -".l .1 ... -.. II ■ 

vblAJ S^lj— II jr»*l^l |« t-l^ll jl U ilA-xu jj-^ LajJ£, 

(jj (jj^j <Jjj^l (jj SJ^UI jjj Jilij Jsl SjSljJI 

\ ^ Jj^ ^ d -> rA^I iCa—ljlaJI alj-^'l ml Sj JjjAJI 

. 1 dJ-l 



^ 



M J fti ,n 1.1 i=uj (r) jaJi n 
ji=lj_s j^aM) jIgG ) jl_^ 
^L^ ^ylt . s M^i,iCB3 SjiUI 
I ■!. I I iCiiAII 

jilj U^l tj^ tj_ijjJLJI lia ^^j 

liLuVl .i£ljiJI-i 

(jjS_j (jt 1 1-^ J J — j 1^1 (jui_aj — 

.Li-ujLld 



jj^ *< -i""^ II o'si^ ijuxiLiXI j^ (jxLA^CUl jj^ '^ ■! ""^ II 

jJ-lG Jj.^ ^ TLJ^JJ ^ La^ iIT jiJaj .tf Ij^ lijjs 



IT "•' ' ' *j"' (jA-t-i ^ I..1C, I " ■ ° 

f t-iSII <Lx.xu (3^ JJ^ L$j-llj JjLxUI 
. S^IjJI ^isLiJ a^ljJI jxaU iQJiXI 

ljj uu jl I 1-^ 1 iUI ^1 i>j_ib ^ 

• isl^ LsLi£.| "I ^tl j(j t^n jl() ii^'il 



jAi.AJ_t,l J (; -^1 1 fjjjj (ilaJ (^ 

IsC jl <3l_uJI Ja—xJI Cilj "•! <■ "■" ^ S—uaLJ^j 

^LJUI SjiljJI jIsLaJ (j^llcu (j£ jjj)j L-ij m^il 

^ I .U II J< ■ "■ II a - ■"■'■ J ■ ■ « ~ iliaj jl "•! "^j"'" ' 
eij-uj i^^lj S^ljJI ^Jsl_S "•l''''°* jAa^'.A ^^j". ...A 

.jIj^ 
CBS SjiUI jial_S jLSljIl-a j^s_a_s!(>) JaJI □ 
^Jj (^jJI a^UI ^liJ V jil fl mUa llUII dlSmlLj 
' *51%"ll 3 « tU" i ^n m ^ a -jl *"ll Ij^^^ ^3^ L>^ «G aS^ 

,^jJl£ (_^j_a jj (jiia <U Sjilj jisLs k_iSj :(Y) J^iJI D 
xJsl_S jjSj I A '"■'■ JaLJ I . il .^ ". 51 ij^Sj J:^l Ijji 



*'«^ 5 j^ljJI J -^ 51 I Ui-^ II .1 «" .^Lj &Ii_uid 
J J 1^ 'til (jiaj k_jj_SjJLJI ^^ tUaiJ ij] 



JljjaJI (jj l(;jlf 



^LiS jij_c 


JSl.t.l ^a_f Ja. :^Lt^l 


jj.a^ 2^ ^^'i^ Sj-^ljJI ^Ij^ 




h^ 


^^^ - 


SjiUI 



^1 n ^ VI » -laj ^Jslj&ll ^ jAI hi1.I iajj 
IT jilaj (jAa-1 i^ iCx^LkJI 



1 V V^ ^ < ^ All rt ^ 1^ ajl ^t-uLA^ — jjlajul 4jL*^ 



^^' '^^' ^^' '^' -^ ''''^' 5 JiUI frkl oS 6u -5.-«liJI 1 i 

<i_iJLxJI j^j_ill iC-ajli-aj - ■•■-=> all 

4-aJaJ.a (Cil < nij-JUl j-^« ■') jjSj >?— ij (jAikla J_j^lj jl j"ill SjOaJLl 5j_j|jJI J-lsljS 

aj^^^ jjls u_jij SjiUI jlsli .Lilj ^^j 5^,^, ^L^ 5^,j, ^ ,^j| ^^( jLu 4_ajlAa 

n^LJilll J ,^ a ;.'.tl ^ . all xja^ U 

'- \ - i_ l> jjoaJ 'J-^'i *i"iUI iLLijlaJlj jLillI iL-ajS ' ■ ' ^ "■ ' 

jLi-U jUI Jj( r n jl £_LaLk ijLi_lil 

d_ajL«i,l tit-i Hil^j jIj^ t^liil 1*^^" "-^ - J .J J- J _ cj 

.Jill asSU iUa slit.1 .^yiuLiaJI SjiljJI jJsLs j^ jLjUI JJJ^aJiJ (^jJljilLj) 

U_S ^LxUI jiJiJ. j^ j> J^". Ml-. Lajit (^1 J \\\ 5j_^j SjKis j^ (jjJa J_iJ) j-xail-JiJI ^ 

- ^ tCil MinM— a jujl ^^l_uiJI Jd_3Lll I .^ ■ .^^ /Ml 1(1 ~i) 

SjiUI jJsLaJ ^" _• •■■■"■j" CiL-ui-aiUI 

_,,,,,,_, _, , ..,, ,, iUsLujIjj l_j — jJI_i_i-o jLLi ^1 iai — lAJI CjI— uj_a!i(_a 

UjiljJI J-lsljaJ »"'■■ ■' < jLjIIj JOaJLl "^ ^ - r- ^?^ 

jtiuojij f^ iUjj^l ^^I^Mill dSiMill *^J-i 6i^ »i-af ^^i^l CiiL-us^l jAaj .CilSjjiJJI 

jj,AajJ fljilj jisU i(_ia ,JJaJ,l jUUI LajJit Ji_a .^uj^CiJI •••-=> S jj iUaS-aj ,jj ts-">iJLj 

MaaA a. . , 1 .". I I ^ 

•^ •- -^ - (^J ill <C-IJ a.5fl jj.:i uij-a jiib Jil a, jl u jjj 

JjJ-aJUl ijxiLiS Sj— ^JJ (juxa^CUl d inis 

jxLa^CUl I. II i(iS dj^^:3j ^1 (^jj3 J iMiit-il'it fijj^^l 



■ I .-. ^j3 , I A .•■ f -.K, ■•■•11 < ijJMi'i <C_uaikla iiajS jjt liiJ-a^ li^ <GLuj_aMa JtjijJ 

t ^l^ Mil l d *;; Mil L tiii SjjIjJI j-LfiL^ JSj JiiJI iyi\_^'\ Jili. jAj (^iJlj <5jiljJI j-us^ jUiJ 

SjjIjJI «Jal_s d^ "i y il SjjIjJI «Jal_aJ ,_ , ,, ... , __ , _.,, „ ,_ ., 

-^ t, - -^ t, CiUjl— xil jiJaj *^ (_JjLujjj (jjj|j_S2l <LajLa_a <(jjxajLa 

J ■ ^"* -^ ^ c)^j J * "^ ' "* JJLJ ijLxlll **'*•** 

'J '^ ^ U3^ J^l^' j'-'^' '^' -^ -j'^°'^'"' M),^ JJC 

j.^- j^ jUiU S^lCompact)* ) jLi' Sj^W J^ J^ t^J^^' ^^' ^^" «J--'ie '^^J^ C— ^ j':?^ ^^-^I ~^^^^^ 

NS 400, NS250, t^l) Sjj_aJI pIjI '?I.AiLi_u.VL. c^u^uj jLjiU jj_^l SjiUI jJaU ,<UiU. J^^l *J-«-^' .^^^Ja-uJI 5£^_^l JiJ 

NS160, NS 100) . iy^H .i-8-"ia <^^JiuJI ^<; j.tiiL jiljjl ^ JO ^ I SjiUI L_j3LJ,jiaj ciULs_il ,ju»_^lj 

jJaS CiUl-uj ^1 SjiUI CiLjSj_aj J.n Sllj Jxa^l >^ f ' — S-" o^a_^>^UI >lj*iU uj—^'i\ 

^^ 5jJ_a_aj ,4jjIj_^j ,fj^ ilila 5jilj_ll j_us_aJ ty^! '^J t^^JeJ '(^J— ^Vl CLijJj—uaJI 

JjJSj .AjalLJai ^L>JI jt ^<.-.l<j Aj^,j<ll jj__iusJ| ^^m .CLuSjUl ^lij Jjiajj t-iJMin 
jL^o-Sl ^1 i^jjj Jsl »Ij1 CiUilalaj (_^t 1 ihll A^^>^l 

l£. j^Li dj jLilLl Jj^l a^ljJI ^li jj^ LaJJ£, dJj 

4_sjl_xj SjLjj j^_k, (LjAlii) ,^14 Mill tiSi Mill jiljj 
j^U ij] I4J J^j-i Vj <a^lj-ll j.*^ Ci^L^ J^Lk ^ I'lU 

iLi^j_a (jj^ d .Aa^'.tl « .'.tl iLsjIjLa '^■■^) J ..<ll 



Y-7 



L' '^-^'^-^'^-^"-"^ 



J5LSLL«iVI CiVla. 



^Ij&J Sj^loJI jJi^i ^JaflJI SJlmi 
UijtJI S^^U Sjo^I Sj^IJI 

kA r.m.s 



150 



NS250L 



100 



% 



70 



NS250L 



36 



NS250L 



25 



22 



^1 1^ ~. ...1 . ^u-ulJ 4 U^^l "•! a.^ljtl |>U« ^ 

^ lfl-^ 1 i^UI fja Jal jj^j JJj^l S^ljJI Aisli dt-iMil^ 

^ylt SjjIaJI CjI— jSjilj jjJluJI J<;i imILj SjSUI jisljs 

ajslj^ us a j5^~.ll j< - ■ Llia£ iLiili (jJJ-> JJ nit-lll 

Jj^ (_^jj|j (^t'lKiQ *l a .Lij|^ LiJI^^I iuj CijI ri->vi 
(jtaJ''>~iMilil ^ iN~i Mil 1^1 1-> ijjljj^ j£-ui ^_l£. CiLajltl,! 

jC60 X ^IjJl SjjIjJI j_blj_s ^1 JLJ CiVI— « J-^l 

SjiUI jJaljaJ ^^JiuJI J <..T.ii . ^j3 LsjitNClOO 
cJja i . . / rr • _1L jiNS 250N, H jUiU Sj^^JlI 

1 .U I I d<.,7,l l . 

oSLOll U> 

. jLiiU jaJLl 
jLilU ajj^l a^ljJI ^Ij^ ^^ < lj->^ 1j-iXI j Th i Vj 
^ a^ ■'•* * ^ CiLj L^ jUJLj ^Uq'* i^i ^ l_^ * * < i" ^3^.&j 

: ^^1j L^ ■'^ ■"■'■" jj<~ '■■ IjJ ij*'-""" <Laj^ 
S^ljJI jii^S jl-i^ dl^iii ifl "■! ■! ..^ J 

Jxa^l oj^^.'';i f-^yi j' ■~'^' ^Lla ■ t^' ....".11 J 
.iUl^l a^^Vlj ^^I4iiill J'SimiILj Juaillj 
alj -^'i MiVI Cilj Ji»i 4llj Jj^^l Sj^.^1 alj -^'i inlB 

. a±ila ' °-ii<"- &^ , iUJ^lXI S^^VIj ' °'°-^ M 
Cilj Cilj— x-t,l 1-11 -> < A'j^' Cil ilN'i n ^ j_iijJUI ■ 
Jal ^LxJI ^ o^ I <is-MI j>Li-^"iiiiVI 



jj^ J 1 ~i ->il Ciljl 1 ~i "> I <^LJL1I ^ 

1 A *Q ^i t'lUi aJ) ."^Iq.^^I aJ^I if Ui ...I Aj ^ aIJ^I I 

Jo^ &JI TUjLAd X^ d A^ ...'«A /j A< " JJLJ 

dt-iiiiljj >^jj^ (j1 I 1-^ IJ Sj.^^1 Ji»-i4llj 

. (j<t"lH*lU 



1 " Y^ ^ < ^ All rt ^ 1^ ajl ^t-uLA^ — jjlajul 4jL*^ 



JC&xiiJI ^1^ SjSIJI jj^aiS ^1 JLjLui 



kA r.m.s 


150 


NSIOOLH 
NSIOOLMA 


100 


NSIOOLS 


70 


NSIOOLS 

NSIOOLH 

NSIOOLMA 


50 


NSIOOL 


40 


C60L^40C60L<40 



30 



C60H C60N C60N 

C60L C60H C60H 

C60L C60L 

C60H C60H 

NCIOOH NCIOOH 



25 


C60N 
NCIOOH 




20 


C60a 


C60a 


15 


C60a 











^= 



absolute discrimination 



Ice 



IrB IccB 

partial discrimination 

B oniy open A and B opens 



Ice 



^iUI j J J n "ill :n-Y^ J&uii 



(jLLUI) joAll ^LitVI 

^UjJI ^J4-^1 * -^ ^ I ""• ■ ■ /da^JJ LiixJI ^< • "■ II ■ 

j j J ""'I I (i'l-^C J^^) J^'^ d3^ is^ i^j^Vl 

jl— ^ Ijl iLs—Uad jj^B J A S^ljJI * t-l S iju (jJ J 1 ^~i III I ^jjj I ^ ijJj 1 n At a -L u l^ 

B SjiUI ^ylt SjiUI jo^-s jUiJ t^jo^aJI 5_<LiaJI . j^aUlj jUiJI jjjaJ j> JS cIjam 

a^ljJI ^l^ S^ljJI jj^ 3''*^! l^iiA (j£. jj^ V 
JS^) (3-^^'-' ^i-^ ia^B «JslHI iUL^I aj^A . 
j_iflist jj^ I oj'if '-'^>?' 63^ ji in'ill (iV— T^ 

jLu J-IJJ B a^ljJI ^_lc J n~i -> S^lj jxdi^ jLu 
A SjiUI jJsLftJ Jo^AiAil SjjIjJI j--.^iaJ 3l-^itVI 
B J A jislj-aJI jjj Sli (^j tr\ sll aJLsJI aj-jjj 



l_i^^^ j1 I alt^" j' .A ~. II jj^ j1 ^j^JJ 
j1 jl ' ~' II CiLij'iiii n i^i. I '""• « " ^j^j 
dLlAj .l—lLa I" J •I'- j1 ,^_1a^I jj^lUI 
. 31^ "'t l /e-lf' (311 11 j jl-1~10 J i-l lJ-> 1j— u 

l^ljj J'^ ■■"■ ^^J^ aUsj I lA 1I dLlAj 



Ul 



Y- 



L 



Y^ J .^ A 11^ jj,i,tf3ajl j>t_ijLi/s — >jl5JUl 4_i 



uJ 




IrB IrA IrmA Isc B 



IscA 




IrB IrA Ice B IrmA 



B only 
opens 



A and B 
open 



e^'i-scjjjtfSj^, 



B.jA SjSUI 



^Ij-S c^j (3lh U j J J ft -.11 iV-Y^ J&i£i 

B.jA SjSUI 









.^^Lc hiiA) * ■'■*' i>L^ (j-^'^ '"* hiiA) 



B 


A 




1 1 



Irm B IrmA Isc B 



jiiij I -I'll 4ij_iJLi A SjiUI ■'^■^ 

3.U. 3. _■.-■ js^.i i^iii, ^^_^'G ^r^*'-iJ 3"-^! ^^^^3 *^'if d^ iJe^Ji *iA 

^..^j ^LJLi_. : Jl^^) B j^ (>: L4J ^Ij ^yJL^I 5i^^l C.L^.^ Jl^ .(>^l 



bv 



<_ 



IscB 



T- 



iJ^^) 0^ 'J! La^^ oi^ jee^' . Yj \ SA4J0 jLsJi t^Luii jyjc ^^ jjoaj -r 

SjSUI j_lol_s Isc B < Irm A ^^jJL-uui jiJiJi ^^Jl LiLuiJil j^^l tsf^'^^i' j-^M' 

cjsJj SD X jt (j_^*a_a)- Irm A 
g^ji) t5-uil-^>-s iJi^)- Irm A 

(SA iajt irin 
■ i" . • * 



u 



v,v 



B 


A 




IscB 


V 


^ 



IrmA IrmA 
delayed instantaneo 



ti^i^ jji.ij 



iLsUs 


iU_l_S 


i5^r" 





y> I ^ <: <t>"i-aJi (ojfe- «^J^ t'j^O 

iUlLill CiLa-iuaJI jjj""'!! JJJJ jiUaJ_II lia <5jj|jJI jj-aiS CjIjLij (^Jj ^^ 
.(00-T^ -oi-X^ JLSuil) .UaaJI jUi t^ jj^ (^Ij SjjIjJI t5-*Jsli q^ 3JMI 

J"' "'^ \-ii rA --la .V.~.<A dl^iiiljj ^t^-^ I 3^^! fr'^'^J 
»lj ^1 t-lt r,^ <Lua — a^ljJI ^Ijij O^J^I '-^^ is^ 



J4aXI 3^)^' ^3^^! U^.^ JUj^'iifiU CibS^lj 3xP^ jrt^lft :t^— Y^ Jj'^ 




Irm B Irm A 



4 I Y^ ^ ,^ All rt ^ 1^ ajl ^t-uLa-a — jjlajjl 4jL*^ 



NS 250N Isyi lAnA: oJ>h jJals 
3l.Ji£VI 'SD Ir= 250A s j.nl ^ 

A.Y • • • JJ£ iajiiAii ^ ....Ul'.t tl 

.NSIOON iajt ,A.B: Sjilj jJsls 

Ir=1000A 

C^i^ 'j:;J:^^ ^J^ tfJi^' E-^'^ 



jLjJI (5 jl 111(1 jjinl 



<a^ljJI &Jslj_s ^ ji fil,l jl— lUI ^j_ 



^1 



(^ 






J-*' 



^ Ua^ ty^ j^ j' i5^^" d3^ u^ 6^ j- 



Ul . 






B 




t^>UI' 






. A (compact S) 




IrmA Irm S 
delayed instantaneous 



I.I. I I jr<.Ai i. I-.-;. . 



ia^jj |_^ -.Ul all la. ..II J<. .T.ll . j.^ all 3^|j 

Sis Ij^j JscA ( IscB (jV 6^^ j-^ Lilat jjSj 

^ I (]j| "i f I aXi lI^jlu I ill t II J S^ljJI ^lj_S ija 
_J J ....Ml . 1 1^ Aj ^j:^ j J < ■ j ■"■"■" iUL^I OJii 1^ 

.a^UI 2^IAJ liUII j^iiMill Irm 
li< ■> n 0^ ^1 a ■■■II J-< . it. II SjJIj £_tal-S ■ 

<l_l_l£ Jj.^-v II j <' • j' "H 31^ VI ij* "'^ '■ j' ■ ~" 

^'-..■l' ^ <•■':■ II ^j^jj ^ jl lUI ' ' ^ a .>I 1^ ~. ...I . 

eijxu IB SjjjJI jl ill ajj.^^1 ^ ' • °" <B «Jsliil 

t-iiiA) ^ ... .Ur.i tl 3'"' ''V* i'^^^ J-JuxLJ ^ji£ J.a.t-1 
. * t . . ."* I iCjali ."'...« I I f1 '*< I J B S >^ljJI * t^l al /^jxuLia 

.A SjSUI jlsli 3Litl 
ajj^jJll) (jA4 ^M,l j(; -^ II A-^l^ ^ I fl■^ -.Sia^^iA 
lj£. Lua '"^ "" jLill iuj^l CiL^jdil (jAa-i I4J (LIa 

,-.l .1 ... -V II 2J^ jl ■~ll ~.lii-^ /■< (^ a". . >^ A j_LXJI dUljl 
(3 ml iSII S^ljJI ^l_S TLJ^JJ ^jJI j/^iMit-v-t II ^'l-»'ll. 

. O'-T^ Ji.i. ^A 

(j^j liLijjjx^ 63^ Ciljl— lL^VIj ^C^j_sjJI "■! ■' ..■'^ " 

.^jAjjUl Ij^ ijj^ja »Ij1 3^"*'^ 

JLJI-c ££^^ Ij JjSj UIjlII J<i itill Sj^Ij 2^12^ 
jjSl(SD). J jirt ill — J j^t "ill i jirti ^ ^ 

3LJi£.l Cllj-^^J AJ iLl_SjJ 63^ ^^ S^ljJI ^Jslj-S 

J "^ °" — |_j^^l j_Lkl_jJI <L_u^L^ J " . ""■ i^Ulj 
I -al < J • ^i"-" jj-^ t^j- .-=>*' J— ■-£. ^<'"-l<-" 
xJsl—^ ^**^ '.■ ^CSj uj i^\ x-d 31^*^ Vj ^ 3 * ^ ^ " * 

.(o>-T^ JiJj)Irms 



j^ajL 



t5> 



Of. t^ * --^ * ^ ij3— d iL^ 



s:j'^ 



(^j- 



LJui -^"-tA^iii 3a£.vi 



^ 



L 



y Y^ ^J .^ A 11^ jj,i,tf3ajl j>t_ijLi/s — >jl5JUl 4_i 



uJ 



d jSj'iKjtlj ibjIj-^iJI S^-^-^yi jj SjjIjJI jJsIj-s ■ 

,-.1 .J ~. ... A j^ J J omil ^flc ^ji' ° " I4J 4_aj_SjJI 

. A SjiUI jislaJ 3LitVI i>j (> Jal B jJalaJJ 

^ '-J «Jslj_s(MG) Ka (^In f Al_lall JLJ_a 

(jdj (jj ,}^1 Uj^ olt-nU ojt-i-> II Jjl_iXI J I -ti'ill I 
. A^OJI JsVl SjJaiOJ ^^1 jiaaJI jUi 

Ciljj^jj <U J t I ti S^lj xjsiji ' .lU". . 1^ j .■/-". II aQ^ 

.a^ljJI ^-tslj^ ij^ Oji<~il,l CiLJLlaII iJa^yi iLiliJj 
A SjjIjJI *JaLs i(oX—^r Jiuj) B jA CiLij'iMin *^ 

B Sj^ljJI ^Jsli lj£. [aj^ <I -l^^ ' 3" '' isj-uAfl jj^ 

1° ■■" 'i' <■ "" ■ Ua:kJI IJA jl iju lI Sjl— uil Jxujj 

Sj— ^J J^£ J ■ ^t~ . • ■.■■". Sjl— uiVI aj^jB. **^l °" 

^ ibJaLii^Vi ^Ld^i (>jAj iiiij <A ^mi 3'^Vi 

\'^ AUalll ^j /dsLkJI <Ulj^ B xisl-ill J.iii_S iUsLaJ 

1 in tuHj ^j >a.^ (j^jl ^ dl^ ml aj 4x1)11^1 a2\ &UajJI 

. Ua:kJI A^jJl Lx-ijxu IjjJ:^ 



,_yKJI jJa_aJI jl_u (>J (> j-J-Sl 

A_l 3Ut^f( ^j 
13 _1 .JaiJI jLu (jjj 




only B open 



Isc B Isc ' 



iUxuil^ ^ nn -ill :oY-Y^ J&iii 



i 



J^iJI dXu,l 




^jStuJll jj^l :or-Yj^ JiiSi 



% 



/aL^I •** *'^" '■■* ^L.uj| ^^i£ '* *^ j * * ^"* * 



(3j,'^i"'II '( JjjJI (J-OJLJ ^) "Sjlikil J 

>A^jj a J >^ -^ I" 1 J 1 '* IN 1 tin (J 4^ 

jJalj_aJI (j_a JJJ-«-l tPiaJLJI ^LJi-t^l 
^jjla (>j ^ ^Ijj aius^l iU^Lj^^l 






(JXiLujI ^^ 



4 lJLl_d jj L^^l 



AlA « 



i 



Xjslj^l ■^l '^~ ..I , J I A ~. -^ A jj^ J iSU'. J 

'^ "Jj •'• ■" 3'' ''! Cilj^J f-a ^Ij « "'H 
■■■ ''^ 1 ^Jo ftt ii^rt^ (j^j t II Ij^ d nmnn 



4 V ^7" (J-i-iaAJl 5 J-oa aJl Tt-uLi/s — >j1 ^jJl 4jL*^ 



Isc = 50 kA 



Isc (prospective) 

- CB (A) only 



- CB (A) and CB (B) 
in series 

- Isc (limited) 



- CB (A) setting 

- CB (B) setting 



t 



i 



PR ,.> \ NS250N 
^"^'^' \ TM260D 



^^j 1^ (j^jl ^ ^* 1 "'^*) j"J ^** ^LSLls Vi Loj ^ *'*q" 

(B) ^jlk uJI ^< ■ '" " S^lj Aisl-s dt-i Mil^ Ujjj^ 

<i'S I Ml II S^lj &Jsli 3'—^! ' " "" L^j-" 6^ J^^ uS^3 

(Uo-Y^ Jii.)(A) UlxJI 

.Jjt nnll Ijm 

j1 1-1 1 -» <jl Til I oj-> fi jj^ Sj^l^l ^Jslj_s ^ ^l_£ 

^j^l jl— u (3^ iX^I ' ■■ '■■' i^j-uj B xJslALJ ^'° ■■" 

Ca^j ^ 1 (]-> 'is ^ a^ljJI i^JLbLJ ija JSA CiLui-a^UI 

<ujl_aj dJgLLuljj Sj-ui— 1 jj-a-1 kijxu UslLJI jI— u .j-^Ij 
^ (jiijill jLijJ 5jjj_uJI »jlj:aJI . ^IjjJI ^Jr. (juujs 
3' "^ A'j-^ 15^ g-lj (i II AJj— uj JJ^ I \\ iin ^N l < J£ 

• JJ.UJ x^j^ ht i(^ T^"'* * l3 a uj 1^^ 4 < ;jxi a^l (j^ JU 

. Jjlaa 

* -t^" "■'■ a^^l JaJLiAJI <jI__l111 (_^j ". ...a jjA_x_i (JJ^ 
^t^^l" 3Li£VI f-^ jiljiLLuj^lj ' °"'<" «Lil£ jLalitVI 

cia^j 3LitVI Cilja.jj SjiUI jisjaJ ^i_it| jL4^ ^ j4_ij s^ui jj^i^ (> il_S (jt ^ 

*_^>_^^l JJJ_^>JI 2-a i3slj_Ji3 (jl 1^ ^^jj^i ^ . ., -.It iij_xjj .^■><^ -.11 kjxulia lai_uo 

SjSIj jj-a-s ±)J^ jJ <(ol-Y^ JiiiA ( SjiljJI jJsLs 
^IaU ia...i t iCiuiJI (jiJjA jislaiJ 'a ■■" J< • ■■■ I I ■ 
Ui in s^ lI^jluA aJsIAII (jaijUI <C_ajUj jjjlxiB. 

1 -^ S (j£ i^jl^JI (jj J iSl (J 4^ 1-^4 UJ nJLUI jl * "II 

(jl dn -.B ( SjiUI jJsLai (^U Ml II dSj itilL SjiUI 

>j uii Ld^ -I * ^ iS3^ **i* ^" ' **'■■« It a" II 1 (juuj &^| 

iJj^ A jJsLaJI JUi. jUI J •■<ii jLjiil .((3jI_uJLi 

J-LX ulU Li-il^ L)^^ L^^'j iJjU— a J ■■ < t-i< rA ppJJ 



CB(B) \ NS100N 
TM100D 



-"'I jl * "II :"*! '«'«5 A ^ *...'t 00— Yr* JS^ 



iblajj—l JJLa 3- "■«"■ II t-t-^ " (jl 

(ja J 4 I . t ,^.~4 Ciljjl— la (_^1 ' -^ 

j*^^ II (jddLxJI (j^^^xj (jl L^Lui 



^ 



L 



Y^ ^J .^ A 11^ jj,i,tf3ajl j>t_ijLi/s — >jl5JUl 4_i 



uJ 



% 



.^^^Vl a^lj-ll vtsli (3-^xj kij-uj 
:^ ijum a^ljJI ^(i u <C^ _l£ jj^ jiin'ill 

!Y,0 ) (judslHJ iOJiXI ClIjLllll iLLuu ■ 
\,'\<ul (jj^ ^Lj-cVI i^>'>-^3^ jI 1 "ill Cil'i'i^n d iMi'iJ 
jL-lUI "'^i -^ ' . 00— T^ J^^ ^ 7u^j_A ^ La_S 
ibLa^iJI jiJaJ <In ( To jjIjjJI jj-aiS (jj JsVI ^IjJI 
7u^^ ^ \—a£ -■> 1-^". ...~. /J . 1 .IS". Il\ J .^MU.^Vfl 

^<l(|"iifinll ^jAJI JU^^^a^l Cilh-kfl ^ j^ia^l <i^AS\ /^LlII Jj^l jffo^ A/ t 

ij-^'j) "•"■ "" iL.i£.j_ill CiUa^l ibl—o^ juj l_a LiJI_£ 
'S'l^j J J ^^^ ^ ji^^Cu '^L£ 'j ^ jAI ii^n dt-iiiiljj 

iOsuuil^jIEC 420 jIEC 787 _j Sj^^I s^t^jUaJ 

.j() ml.1 j^jlIi^ iUJLllI g^lm'ill 
V tijj^ j^LjJI j(;-^ II j-jj-oj 63^ j^—ujLujVI i-ilh"iU 
iC^j—uJI -j-->° ^"■*' 'fl ^ " ■ jUajkl ^jj_^ jlc Jd— x-i 
dllj-^ .Jj-> nil (jA^ -\'\r\ J-^ ^^l>J ^1—11 ^U Mill 
JI iti ujij (jl I 1-^ 1 j-^VI (. "i'>"i'i ^'^'-'■l 0'*i''l "*! ••> 
.jAijiJI Jjs ^LxJI J()-^ II j () i »^fi j. "i->"iii 
iLiLa:^ OjjI t nj 1-iiiA ^n*iSl "• ■"■ ■ L_iJL£ ljjjjUI Ijii 

.ji^4^'il,l j()-^ II S^lj ^li 
:iLiLLaJI 
iJLi_cVI j"^'"' Pi iiiM S^lj jin s jl->^ /■ "'i^l '^-' '° 

.(^ miiNI'itU 
ji^^ J^ 3* "^! ji^'it I y- ftd (iM J i^G (Iv^j i^'^^l 

.SjiUI 

<C1 3^>Jilj V/T/r tyijiJl.iiAj| r Jxa^Lajl jJiit 

.(^j^t Jjxalill 



to .,^,^,,^^-^,...^1 



1000 



200 
100 



10 



220 
1 



0,01 



CM 2000 
set at 
1800 A 




/ji_i_ij()i-vr j^i-t 



■ step C 
step B 
step A 

step 



JaLSJI 

full-load current 
1760 A 
3-phase 
short-circuit 
current level 
31.4kA 




1250 kVA 
20 kV / 400 V 



^rinn ^j^ 



1800 A 

Ir 



lOkA Isc maxi I 

31,4 kA 



ae- 



SjSUI t^l>5j t^l*JI a*aJI .^t^ ^^_^ j^^ ^1^^ ^^ 5^ljl ^^ ^j -,,„, g 
■jrti^'ift MVA To- 

KVA \ Yo • ijALAla .i^-^ /ls^'— '^ ''^-^ Ji-=»— « B 

20/0.4 KV; 
:C 1 1 Jj^) t'lV / ^jJLt j^ cilj (i i »->n I 

A (Ir). \A' • ^ h.,njCM2000 

jjij J 1 I "ill j1 TtJ^JJ OV— T^ J^ I M I Cil I'l-t'llil 

iKA = 6 Ir \ • ,A ) (^>i."" jit ■ 

A jlO ojl^'t jji£ j-LklUI ^j l-[\in I 

Sj^lj xisl^ /^Ix t-l< in J j '-^^ j ■ ■ ^~ ' iUI_£ <LujLluj 



J^-^ ty^ C^ii -V/ Y/r (^j_9 ^ Y t>^ (^ l-JjJI 

C-21. 
^-k. <t li p<;-» "ill |u-ij 1 1 ii-> fi jj^ J^^' 6^ i-< i~> 

jLlxi.1 ijjj <s^ljJI ^li iQa.uj|^ j^l_xJI j\^-\ II I I'll-^ 

,">! A a" A —J .^-^o'tA J^ ^ Jj"*- ^ Ql ji-^ J 0^— d ' * *^j" 

S^ljJI ^Lll (_$jljllLj ^Llt^l ^i^ >xu ,_fUlj <Ji< im"i 

^l—C ^Li-Cl *^ Lt_a iSJLaJil j^JJ j ■■ ^"11 .iLsUaJLi 

jJjJaJI alj-^") Mil iUaxul^ ij^^l ^Jt s^Ua^^ f-'J^ 

. Y/r ^jS ^C Ji-ai ^ <L»u^_jil 



^ 



L 



^ Y^ J .^ All rt jj,i,tf3ajl j>t_ijLi/s — >jl5JUl 4_i 



uJ 



(. 






_i_U- 




-^ 






.^4>^ijuai jj>4 i^:iij^(^ijdi(2Lju>. -> 



. ^l..iUT SIjI till j1 ^IjJVI tji j^Li^ 

Ul S -.^M I iUL^I JiL_a,^l J_^t jl 

Jl n -> yi— I ^fi Mil LL <Lij Vi J J n*i^i 

jjl in n JJa£ iUL_^ 1^ " <Lijjj inll " 

_ Jj &^^ T-Ll^ j^£. J I n"l rt JJJJ — jJ 4^ 
H 4*^ * "** rf lUl 1 " ^ t ■»r *"la A ^ ^ aU 



■->^ ■ '!'" ' A iC^Li^ Ji " ^^ _l£ ^j ■ •< II <L_ijLa.JUIj 

:<LiJLlll LjL>.uSU ^jaaJI iLijJLllI jjnin 

^jljjj (^j-jaJI (jj iLilsjJ_l d iS TiLa j-j jVl dljJLil^ 
jt (nJI ... SjLui^lj jljj^l *J4^1j jLkjJI 1^1 1'l Mi'i 

JaA iLl^jl Cllj ^IjJJ 1^ .y»l ,y»".^) ^ ...... 



Si£. I(i (!'>l>' 1^1 it liill'ij-JI J^LuiXI ;jd 
* * 1 " ^ J^ J.^1 iri n ^ 5l— uu.d ^j-JLi 

Sj ftin 1 J^ *" ^ **** *J C^ ^ *l ^ ^ * J.J ajjJI 
(JxiL-ujI ^I .(jjjj in 1,1 Jj^l ^ If <Uji ^ n 
CilijI < n ^ J- ■<" j-l ■"■ " ^ d I in < 1,1 

, aM ". ^ I <Q£ nJJJ 1.0.3 J J ^*' 4fljl < n 
^^^^L .Ua:kJI CiljLu jjjlij ^ j^LJ^ 



1 



ui .".-^( jj a^ r)-^ 



1 j 1 









aUsj ^jj ifls. LuiLuil '■'"■ *"■ 'I " 'S' j!a] 
:ij] SjlHuj^l 

(T-\/ t^ J^jK.1) 

'^ '"" ' "^ ' I CiljJ^I ~.l '•J"' ^ "* AiaA a 

* Q ".- ".I aU'.a. aj^j^^^ * * *j a" 

l£ t^la-.^ II I J . .< j". juj J .< .".I " J~ J^ 
J I mj-UI lSJo J[(^ -\ I J J ^ to Cil u 

.Jtliil jUiJI ^yk: •It'" j^ UK 

jl— U (_gj~l Ml fl 1^ ^.J^j 1^ (j^ S~'^J 

jUi siUatV SjjUJI Sj^JiiJI Jili. it-i^ll 
Inlx (Jlln Y,o 4j_9 (jj jS -. ... A Ua^ 



Sj^Ij jj^t&J Q^jXA jjjIa jLu jJ^ \ M 



(Y— \(_j Jiji) Sj^lj jj.^ jLjj f-jjij 

(3^) (^^^1 <Lij t m J-^JJ .jjjlLI jl I "ill (^t-il I ~i^ VI 
^j "■ °" pLul 4ji1 ^j (<L-i^Lij_^l ^ ■' "^'l iC—i-^LJ 

jAaA.".tl i^--. II S^lj ^-Islj^ JjJi 1^ SjLc J . ^ . ^ ^ 1 1 

. Sj o UI Sj I) I n 1 S >j|j jin^ J^ ^^ *a J . % ".". 

JJ£. S^ljJI ^ J m < if^lJJ.^ J_J£. .JIAXI Jl 1 Ml ^j£ 
A^JjJ .JJjlfl j'— " '^^ ^^Llll Jj^l JjxAJJ lJIj^I 

In .ox j^lln r (jj a, uU ijja jl— liU j».j».r 5jj3 

I i^t'i ^jill iiJLj ^jii Y ' ^! \ ' (jj SjJ^I (cJI jLjiuj 
I^jSj " s^LxJI jjj " Sj-jiJI I4JL1 Sj^IjJI j.u9i tCI^^I 

j|_l2J| J A~. ... .J -^ .". '.tl a ~. A .a ^ <C£j Mil jLlUI J^ 

^1 iC—JLUI "<L-iJI_alJVI" '■J "■ °" f-^'t u^LUll ^ 
^jj I iMi-> iLulJ i^lfl YA * ^1 A * (3^ J o'liiTi )j\ (j^jj 
l^Li—i S^UsJI ^1 jl-uuj . ^1 'a ""^ ^J <Cu£UI 

J a ~. uj_, ujj " JJj_lXI jl__i 111 jj^LJj " I J '.i ■ 



<f 




1 



l^ JLiJvVlj 4_u=.L>Jl 4jJul111 jjLuajj 



Sc' 



r.m.s. ii 



iuJULuVI oj^l 




instant _ 
of fault " 



10 to 
20 ms 



0.1 to 
0.3 s 






Jjjld jLu jJj^ Jju^^ lJIjIsI jIl£ j^laJI ^UjMj jjb^ J^l"^ J-*^^ ^^'"^ J^ ^j-uu Y— ^ (^ J^-ui 



% 



Li] l_aj|j jj<""' iL-iixAll Ciljl lUI 

•* * S** bJJj ijA ^^ L£l a| ^ aL-uj— — d 

ijc a^ljJI jj^ iUa_aJ CijJLj LoKj 
jn'iiiiU jLlUI Cil >^jj "■°~^' LoKj 

1 /1*44 H< 4 .?. 1 | ^^ ^ 1 • * Ttit^Lj I * ^ 4^ 

iL-i_Aj1 <La_i_S Ua:kJI x^^_a ijuj 
jij_aj iCijLia Sj-J-J-S jjS3 (_^lj 
(jl itra.) JJjjJll jLtUI JJ^ iOtliil 



jLu J-iKi ^_l£. idi^Lail iLudljUl iCajUm JaaJ ^i^-uj 
<In • ,f (Jl Jj-Aj iC-iALAla <u_ia 1^1 a^ljJI J r»^s 
.*In (3_a iLujs jj^ LlIU. ' (} '■< ' J 
ij£ (_ya|j_jsLj jl 1 "ill j» A ^ j»->s T— \ (^ JSji ^tiijj 
iLiioxJI sLl^I fj^^ .Sj-ilx j^ "■ "'^ jl-" CiLi^j^ "^J^J 

jif. (^j-a-sVl Uj-^ ^ 6i^i 'J-sVI (^ dij3^ is^ 

<Uiiii "° « "■ (jx J-ijIi CJIjV I4JI J>^->-i ^ OHill oJAj 

jLillI 4^jx (jli ^s 45^11 ^ ^ <iLi^Ljj4^l iLiLLaJI 

4 A A ^ dn iS (jd <Uj () Mil J-ljIi JS~^ '^ iS^ jO-JhnXi 

^1 I.^j1j "■! ■' ■■ ^ jj<~4 '■■ dJj— IJ Lij-Sj (j—ll Mill 

Ja^ ' A~4«~4 ^^^1 J 4I A ^11 JjLuJjJ ^Ll£.^| jl U JSUIX^ 

4i>LJj1 p^^—a ^ La_S 4 JJjjJlI jI u-ll Cil i^j—i (e-l£ 



i_j JL»j>.VIj 5j^L>JI SjJulIII jjL-oji 



jJ£. S^L-xJI jjj <Cajl_xJ,l AJ^ 



J (j -^11 Cilj a^ljJI x_blj_iJ S^ljJI 

^1 s \<ii n\ njj-^i ciiji a -^yi 

J j rn j-JUl jl_j_ua_S Jj-a) (_f j^VI 
.. kjlaJI <L_ijl_^l iUa^jjJll JjljiJIj 
jj£. S^LxJI iUcliXI ■» » A.-., ..-.J .(nJI 

siji fui ij^jj jA4 "t'lU j(] -^ 1 1 Cilj 

^jjli_t,l <Ct.jn -^l, (_Jjlj:iJI Jn ->"ill 
'• ■"'■■ ^1 ^ ti^ "I ^ :ilaj_Ai« 
IliiJ ^jl iin n J^^ JJjJUl jLj-UI 

dt Mil X'd jX"d) 5jJ_aJll AjjLUI 
CiljLiUI juS La_^lj jjl ^~.~. ... ^« hjll 

"t* ** '"^ ^ ^ '* * ^ . .^" ^ ^^Llu J^Ix 
.jLjUJI t^j" ..'^ 

» t~° <tt ml "•' ■' ..■ "^ " ojii '"* ~'*~'J 

CiLJj^ l£. S^ljJI ^li a^lj jx^ 
^] iaai jLull AIjI n"iU JJjIXI jI-lUI 
1^ "...tt jl « "H CaLJ 4^ . ** ..■ ^ ^^i£. 
A t Mil a_i_ui_llLi .aL^^I (^jL^I 
a^ljJI ^l_H a^ljJI ji»-> < JjxAjj 
^eJb La^ j^" ..■** jl-^-^l CaLJ 4^ ^ 0^ a 
^jiJI j1aS\ < r Ji«i4ll ijS S ~, lAjj 
.(0/2; JiAJI) >-\ 



SjJ^Oa CilijLx.aU OJJAla La^iS dt'il i»-ill CiL^^I AjSij 
I— ^LaJil A-^J 5 J I t I A CiLajLiXI iU-S jj^j .i>Ljj1 

.Ci^liXI juij iCijlia 

jljo'iMiLi Jit ~il,l jl Till A A ^ iCaji iJA L$S' O^ C^-'^J 
iuAi^Ju iC-a^is ^ jljfi'iMiLi J ■ « "•"■ <Lk.liJI iU£.mi jl 
(iulal^ iU£.lia) iUlLc iia^ia ^^1 (SjjLxJI jjj <Q£.lia) 

. if ...1 ... .*|*a" ^ 4I Af ^j 

-*****'* ^ '* ^ j^ ^^j •^"... >^ i>Ljj| l^ Ji^QJ ^5-^1 ^ «51tA 

^jj.^ JU^ I j^ iL-ujIMI jt-l-UI jui jJsLJjJ jl ■ ~.A.Vfl 

. SjjIjJI ji^ 

iLi^iXI J ....Ml .y'H SjjLxJI jjj iUcLiXI j£. jj-x-i g 
SjjIjJI jj^ iCsjIjLa 'fl-^ ' <^-iLula^ A^jlx^l Jji jj 
^^X"d a_iajVl a_a_iaJI .-1 Ml-.-; dJjJ (Jj ^t 



X"dUnlO"^ 



X"d(ohms) = 



Pn 



X ibjla JjMi'i X"d 

(jjls/jjis) cJjiJbUn 

jJAal CiJjS j±iSJLi Pn 
SjjI—xJI dj£.li_aU '/. iLijit,! ^ ■...•■II ^£. J.^ ^•■j 



2 5 ■'^ jijVLiX'd 
X dUn 10 



X'd (ohms) = ■ 



Pn 



X'O jJ-izJI J a. ^11 ' -I"- "■ iUcLia igi-C J.^^'-J 

'2-5 =t> 

Xo dUn 10 
X'o (ohms) = — 



Pn 

-Sj CiLJI uj -.1 Ajl « « j-^ji^ ?'^~^ <UL^^ if^J 



X"d =20%; x'd=30% ; x'o= 6% 

(t ti d) jjJaJI *-7?J^ iLJJail 5jj_aJI ^yAPn jjSjj 

jl 1 "ill jJ^ jjJa/jjis (jS^I J (] -» II jjiUn (jjSjj 



<f 



r 



1 



c i^ JL»j>.VIj d_i^L>JI SjJljlIII j >I .^- 



Sc' 



jl 1 "ill jJjx ij-i jl-i-lll j1 J ■^"lMl ^^ SjjI—xJI S^IjJI ji>i S jLu ^_1c Jjm ^ II aXi* 
Jsl Cilj-a "I jl fi *^J^' 6^ JJj-^l 
tiiCLkVI jj*i I HI J . J^:ai,l jLu (jj 
La-S^ J-lj^l ilr^J^ Uj^ LA..UC J-^^ 



:<UjIjlXI ija JJjlllI jLlUI jJjj ^iljisl JJ£. jj^l 
Ig 



Isc =- 



X'd 



.100* 



(>j_ij jjj Jal (Sjl — t Jl 'til yii 

T * jj* **•"" 7^^ O^j ^'^ 5^1 jJI xJsl^^ 



JJjiHI jUiJI jJ^ (lA^il JaliJI JaaJI jLu = Ig 



.(X)jJj:UI jUiJI dJ^ j^ls JiJ SjjLaJI iltliil = x'd 



630 kVA 
20 kV/400 V 
Use = 4% 



250 kV, 
400 V 



T T 



i 



,x ,x ,x 



)kVA 
)V 
X'd = 30% 



1 

\-- — ---\ 

< \' < 



^ 






•!> 



(> (»^jl^l ^L». ^) oloi^ iUuiLuil CiL-A^ ^lia ^^ Jll« r-^l^ ^j J&iUI 

jjjUlI jLillI jij^ jji»-ifi ■ 
Isc = (jjJ=JI ^piU ) 
Ig 



X'd 



Pn 100 

X 100=-;:^X- 



j3Un X'd 



' ■"■^ n) '^ US". II ,^^ S^ljJI ji»-i s jLu iC—A-i-s i_gii La 



9 ibjjLjJI jjirifl 



( KVA) j^l cJjs .jij^l^Pn CiLsjljuu 4:,jl_ia J ■-■ «-■ a^» SjiUI Cil-sjL«_« 



oJjiJLjUn 
X_.X'd 



jjLi-ai,l 



(KA) j^) ^jiiiJblsc ^^ j^j ^, ^^,^ ^ d Y \ ,0 = jjKJI (PiUlsc 



Isc (jjiaJI ^iU) = 
250 X 100 

JTI 400 X 30 



(^ Ji^iiJIj^ Y'/^ 



1.2 KA 




i_j JL»j>.VIj 5j^L>JI SjJulIII jjL-oji 



jl J -ill oi^ rt_iii.lj_ll pUai.VI J-^ 
SjjIjJI jislAj UiaJI d<imll (_^1) JJjitI 
■^ ■! "^ jiliaj "' ' -^ "'"I • ^<Li u^L^kJI 

(^1 <lj I'll IM ^ (j J ^"< I ^ ll(M ^"i 



t> 



L)J^ 



jUi Ci^^ja-aj 



^ j • "*' ^ •! "" I' ^ l< ""■ " le^-'^ >^^ f ^ 

jijiaJ,! ^1^1 jL-iiil i>-j-<i J .' "'^J J 

(jAiLuVI ^e-lc J:^l llii jn"n ij d Kim1,I 

:^LiJI 
JJ (] -^ a^ljJI ji»-i S Ciljl— u I II iin 
Jn "s II Ciljl— u (3^ J 1 "i < 1 Jsl aUslJ 
^Ij Jn -> J^j_« aj ■'t ~i iiiij .i^lj-ll 

'*^'*** 4^LJ 1 Loi&J-^l <^l * * * * "■"* 

(jj_ilj i-^/lJ J ^ "I ts-9 JtJ-OJ-ll 
' ()- CiLiJ-ii— ui— a ij,^^ '"' '"• Vl-X— ^ 
. if.* ..!-. AUajJI 
^j1 tin 1^1 AUajJI ^^-^ (jA4->'il Ijlj 
J J "*• " * (l^ 1 111 ft ^ &j^ &_d ^Ld—i^ ^ 

JS Ml 1 J ■ « " ■ ~ I I 1 .< .-.1 A J~.J^ J^^l 

IJ^ IC^^I j'^^ :"4l * * "* ,.. A ^^^ &J__UJ| 

(ji ijM'i tl ,l 3I-J — tVI C)lj — a.J (jSJj 
jAa ^•. A t-i liA ^1 lAjl Cllj £1jJ-^^I 






^ jj-SlLLS N1111I ^L.:^ LiJI_£ (^t-n"i 

iUlaJl ^ Li_sLS jjt - ^^j-ijVI UsLiJI 

^ SjiUI jJaljs 3I.JitVTN jIT* 

Ous ibl—dj^l jl_S < ^IjJI jLj-^I JI-^ 
^1 (3^J-> j^l 1X1 j->-^ (jxLA^CUl jUa^l 

jl—iULi Jfi t"i ijli\ ^j •> VI l-i^j-^j^ 
^ji (>i_a 3A l_4_s (RCDs) (3^ 1 "1I.I 
o/-\ j^j — aJI jl^l , (J) J.ua — aJI 
^jiJI jliJlj(IT) jiljdJ r ^IjIisVI 

.(TN jiijdU) T c:'j^^' */* 



(^111 1 Nl'it 1,1 ^LJlcVI ^j-^j 



2i3|j_s (t-ij i;>ll JjLiJI 

no^^ ^ U£ d mil iiiVI JLoj^VI J^^^'^ iU^ljJI a^ljJI 

Sj^lj ^^xaS ^iaS St in jLH^I 

ibJA—UI <UL^ '^ ■ ■■"■II- jli^l Ijji ■ -I ■■■ ^ La^lj ■ '^ ■ 

^... .ur.AH ^LifiVI Csla^j titiAi 

Saai S—LixX\ S^ljJI ^1^ 03^ ' ^ -I"*" Sl—L^l ^ 

iL^^^ jlc d 1 ml iiiVl Cll OJ-MI ^IjJ ^^n 't 1 ,^1 ^ 
. ^■■■^ ■'•jll iuLxJI AjJ^UI 
x_ijj_UI CiL^^ ijj jjIjjJI iLil_a^ OjjI < n l_aj|j iUJ 
■< -I ^-^ II ^ J ■''■< ■ Jsl (_gj~liili1 JJ£ iLl—C^^I j1 iLlL^I 
^ _ ^1— JJ ^ ^- ■■■■"■jll A_«l_xJI X_ljjUI iL_^jJ JJ£ 
jjjj ^ iL-UAiLla \la^ Ciljl— u - AjjLxJI j->-£> CiVI^I 
dJIi ,iJ£ Jj'° " ^Lsj ^^'f J-1A-U.LJ (jlnii^l jjj_!u jl-u 

•J^VI CiLijiioil 

:I.aA ijCu^ igi£. ' ■l«"ll ■ -^ ■ 

a^ljJI iLll_4_^ j ■ ■ ^ ~ I ^^1 ^ II ■ j-~~ ^~ /e-ljVl ' 

.jjjIXI jLlUI <ii^ djLo^ AUaJ ■'I '^~ ■■I ■ 
Jx^ JJj-Ia jI-U jJ^ '' • '"I '■'bfl '^ -I" "^11 "-I .IU~.tj 

jiSj JiiiJI j^ jtj-3^1 ^^'i->M.I (jU < S^IJJI JU^Vl 

.{\ Aji^aJii jK.1) ajjj Sa« jjiAj i-\/ ij 

S njmll ■ "^ j-^l ^ ■"^l '^ ■! " ^ ' j'""^ " ^ '''I "■ II B 
Ldjl£ J— uiLiXI J *^ j^^i ^ "II ^ d^JLUI d.1— jLi >^^l 
ajLij SiS. JjJLj Ci^L&j— a J It I n't i-ls, J'l "-^ II ■ /■".«". 
kj^TN). jlIT ialiil ^ jmi JjiLU ^^) jl_iiJI 
AjIxUI CuL-^] »I^xu CiM.^^1 a^ J ii un ija J^IUI 
.(T ils^aJj jlaj|)j^^l (jj j] JJjUl jLijJI jJ^ (JJ 

^ ■■■■ur.t ti J^j^ ^LJlc^l cLi^jt t-iiiA -^ • IJJ 

t^lj-S ts^ J J "•< 41 1 jl ts^aa-^l J J '''i "'1 1 L>«j JJ 

^jVI tl^'^ll CiLij'iiiin JJ£. Joxj ^^ d I'l 1 1,1 S^ljJI 

jJiC I ^ 1 fi-»'i ,_,-lll ^IjjJI kiljisl JJ£, ±ij -i'l ,_^l 

.jjjlXI jl-u-ll J-lj^ (3^ l(;~i ijt~i 



jiul^JI J ^11 ^1 <Lij)T mil J^JAJ 
jl uj (jrt^l jl < "< II (^ J \i Hill 



<f 




1 



l5 JL»j>.VIj d-i^LiJI SjJljlIII j >I ■^- 



Sc' 




4 5 l/lQ 

overload 



3Lit)fl Cild^j jLj^l ^/ ^ 



•^ 



( TN jIT iolaJV Zs) 

(Zs) Ua^l jl ■ "' ^Sl itl dSUII a_3j|_t_a ^ •' ■■■ ^ 
ji,^ ^ ■....■ I ■« .^ J ■ "■ « ■ (Cil^jLl-LI * ■ "'^'' iC^jlaj) 
^ ^jjlaJI — jSi»-ill _ ^Lxj Cil^jl— XJ iC^J ija J^IUI 
JxAjJll dJI Ml n ij^^ ' "* " ''J .^Liia—xJI "•' ' '*j '" 



CiI^jI-xJlI jJJ^ ''"■"• -^ (j^^-i liLi-SLS JjxaI^Ij a^^jjLi 

.jjlaJI iLijL^lj iLi3^ 

^tiril'iU 3^VI CaliX^j t}^^ 

(jr< fl Cilj^J jl n -M Laj of ^jjjx^l )JA (jj ^ 111! 

*jSTR ( *j (jjj—L^ (j\Jj_ia pi— JJI (JJ iLa_ajJllNS 
\ ,0 ^jA '■■ *t^l'** >| — J wri^ll Jm^ll ^j >A^G tn uA 
(B)^^laJLa *^ ajj t "i SjjIj jJsI>s jllr) \ • ^^! 

. ( 5In ^yJl 3 c;^ 3i:itVl 

La j1) ojii jl->^l f:^'^^ jj<~ "■ iLiioxJI iLi^LllI i^j 
xIsLs jl— 1^ CA^ Uj^ La,iJ£ iLijjjj^ l_aj|j (Li^L^ 

^jij jjjUl jLxLII J-ljJ jl " Cf^ ^'^ 6^ j-"^' Sj^ljJI 

J^ljJI J^:^l Ci^L^jJ ijC- g-l'it'iMiVI iuj Ci^l^l jvlaJLa 

.j(;-^ ILj <Uj<;->1,I 

l^ Jjlj-^:^ LlIIx tujIAXI "■! ''J"^ " ^^ < 'i I »*i n |^JslX-ij 

-.IUUA.t Sj_^|jJ| >Js|j_s ^ ^'— ^J "• ° "* Cil— S lIjj 

^liJ.-. ...vfl iULjLAII ibJaLu^VI CiljJjJll (a-IjLAo) 



3LifcVI Olaa.j jUia.1 r/ > 

r 
^ji) UaiJI jl 1 "il ^^jVI J-^»JI >-iI im -. (jl 

_i_»3 ( TN J IT cLUa^» 



;_^ JLiJvVlj 4_i^l_>Jl 4jJLilll jjL^a-a 







f— -A 



\ 



AjLs-^ 



SjjIjJI ^^ (FBR) Lk:LJI ^lai ^jiiit 3^^l «J^^ t-iirA 



J^j - jJ_jj 



-I "■ ° ' 



SjjiiL '^ ■''«"'" 



iiiiiJi jj FBR>Isc 



Ui J)^j-a ^LLxVI t^^'t^ ^j" ■■•* jj] Im 



I a^^l • *i!^^^ ""^ tla^l jLaaJ j^jVI j^I j:?^^ 



\ 



AJJI4HIJ ^j^\ jjIjj-II 



j^aJii (> AjjiiJi jj FBR>Isc 

. jjlaJI ^jjUj SjjUI jj^ jUi : IsC 
^^ llllt^l'lt 1,1 






■JUa.VI 



<LtduiL<iVI CiUdaJI j^ljJ <^La& ^~^ (^ J^ 



<f 




1 



i_j JL«>.VIj 2_i^L>JI SjJljlIII jjL-ajo 



Sc' 



(jj ibj — xJi ^ I'lfi jj LJJ — SjJ ^ij^jj '\-\ I ^^ J < Mill 
x_ijjj ^i^^^ J ^ " ■ ■ 1 ei d ^f * <i in iiiVI <Gjj_a J^^^ 

. 1 Li d i • • l4Jj^ ^Lilal ri->l jJjj _ Jj-ij 

CiljLuu igit l()i i^ijj (^ t I'l I j^l S^ljJI ^Ij^ ^ L« 

I^LLuiLuiVI CiLaJ^I ^L^^ ^ ^J^^:kJI 

TN jiUilj iuijjj CiljjSjiJI Cuts Ijl □ 

IT aHuj iLuSjJj CiLu^jUl Cul^ Ijl Q 



^LujjSjJI ciLuaJI ^jia i / ^ 



630 kVA 

20 kV/400 V I Y 



©400 kVA 
400 V 



% 



*^^ tiJ-y *^-^ 



ji_i« •.^/\ is tMJ> 



<Ulij OlilAJ '^l>^ 

J_3jjJI_3 jJ^jAI 




IB = 92 A 

70 m 
35mm2 

PE:35mm2 



i_j JLiJvVlj 5j^L>JI SjJulIII jjL-oji 



Sj^liJI ^^^1^ jLu ^gj ">i(it, /c^jVI >i^I cjliii*^ 



SJa^li Sjjii,! 


R 


X 


Z 


Isc 

Id 


dJ^ 


Ra 


X'd 






Sjilj 


22.5L 


0.08 xL 






S 




R 


X 






\|r'+ x' 




1.05 X Vn 


\ 


r'+ x' 



j^l ^^ SjSUI ,^ jLu t^Lui^J ilit> V/ ^ (^ Jj^l 



(jliaVLi) JjIsJiL = 

Ra = , 

^,^ Un' x0.30 400 'x 0.30 ,^^ ^ 
X d = = 77^7^ =120 m Q 



RC: 



pn 

22.5 X 100 
120 



400 



= 18.75 mn 



: SjiUI D 



Xc = 0.08 X 100 = 8mQ 

R=Ra + Re = + 18.75 = 18.75 mO 
X= X'd + Xc = 120 + 8 = 128 mQ 

Z=\|r2+ X^\|(18.75)2+ (128)2=129.4 mQ 



<f 



1.05Vn 1.05x230 
Isc = = = 1.87 kA (r.m.s.) 

Z 0.129 

ji ■ "II jAj|j_UI jAxj La^lj ' ^ J- eij-uj : *Ua 4&xa 



J^'^' ty^ uejj^ <^ 0^jl-»-ll 



41 







1 



l5 JL»j>.VIj d_i^L>JI SjJljlIII jjL-ajo 



Sc' 






^t-i'>t,l-i djjiXI 


R 


X 


Z 


Isc 


dJ^ 


Ra 


2X'd+Xo 

3 






Sjilj 


22.5L(l+m) 
Sph 


0.08 xL 






£i^> 


R 


X 




1.05Vn 


\|r'+ x' 


\Ir'+ X- 






dJ^I ■ 

Ra=0 2 

Xa= (2x120+^x0.06) xJ-^88 mQ 
400 3 

Re = 22.5xlOMl±120^ =50.89 mQ 
120 

Xc = 0.08x 100x2= 16 mQ 



% 



R = Ra + Rc = + 50.89 = 50.89mQ 
X = Xa + Xc = 88 + 16 = 104mQ 



Z=\|R2+X2 =\[5a89^+l04" 2=1 15.8 m 



Isc (^L^ I jjj.) = ^Q^^^^Q = 2.09kA 
115.8 



11 i_j JL»j>.Vlj 5j^L>JI SjJulIII jjL-oji 



jJ£ <QJ^_LI J'^ °" ^ ' ^ J i^' -^ i^-'-'J 



\ 






In r,v = 

Cilj ^j— 1 XT * + i« I "ini~i cijl ^~i 



aiaj .,At,lSTR22SE J1TM250D 

< iUuiLaln Y,0 JJt 

Sjilj jj,tfja jLu J^ji 

.Id \,'l = r,'A X .,0 = 

J ■■ "? To • ^Li—c^l Sjj^j 1^ ■ -^ juj 

In r,o = X 

^,Y Yo> 

Cijl — JJ tr'ai—i \,Y Jal < 1.1 ±1—1 — a. 

In r,' ji£ 4_Jaj^_uiAlSTR22SE 
Vph 



TN t-ih^u \ m 

s J , 

^^axj jj^l ^^lill JKxJI jf J^j jas f jjL^^ /jjJaJI 

^ (e^>^f jl >^ (_gj "nil fl Xi£- Ojl li ">! I 1^ 1 |_j^l_S^I 

tjjAdI YY* ^L^jL^ 5>^ljJ ^ * ...Ml t , * * ,..^ 1 1 ^aXuiXI 

CijliiU IjJiijIn. v,i = Yo'/>,AV' t^MSC/250 



In. "^.Y 



^,Y 



i^y 



TT 

\fTvph 



(r> 



Zl+ Z2 

3 Vph 



Zi + Z2+Z0 



= (jjirJI /jjis)ISC 



=(^j1/j3l=)ISC 



jj^l 2:jL111 iU^jJll 4ijLxi,l =Z1 

jjKll 2:^1111 iUlLuJI iCajLxi,! =Z2 

jjJaJI a-jLHI AjjiuaJI iCijLxi,! =Z0 

: -.It.' * '■■ *" 

i^LULij Z2 (_^jLuij Zl ^1 (j^jjLi g 

:^VLS (Y) jiSj ajjUil ^uxtf>3 
Vph ^ Vph 

—cr 0-866 = ^^ 

(jjJaJI ^iU 0.866 ISC) jt 

(jLa A- \/t^ Jjj^lj^ ■ 



In "I jjt 4l3jj_iAaTM250D* t jj jjj Jx^ *j-^j 
t^t <t d r"\ = jJas 4_x.uiNS250N ( Sjilj jJali ^^ 
ij-o^^l Ij^ iUjiLa ji'n'i (Id Y \ ,0 < 
IT t-it-1^1.1 Y ■ 
jLj ,,;-^j1 JlaAJ ibli^l JxaJ j1 ^-^^ aJL^I alii ^ 
uiA .JjVI cr^j'^' Jia-s-ll ^ylt k_iii — iJI Jj_S ±)j — aj 

.IT 

^jJjVI jLj — jJI (jL-S jjL^sJlI Jj-ojAI 2_ijjj jiij jiJ Ijl 
_ j^l _ jjJaJI 4_4J_S jjS"! Ill jiUaJJI ^ SjjIjJI Jin SI 
j^jjJaJ j_^|j C»SJ tji ^ J i -^ jl JUatl t^l) j_jl3 
jj-aiS jLuISC) 0.866 ISC (^jLujj tjjJIj (i^^Ti^o 

.(jjJ=JI ^iU SjiUI 

J m S jl— " (cJjl (jM J-iL^aJLI Ji^^l JJJJJ j" Ijlj 

. Cjs^I t^ |_^ tr^jVI - tjJ! - Je'-=^ J^=^ J 

jjJa 0.5 ISC JJt ^l_S^I J^ji.1 iajii 5jl_t jiJJJ 
< i^^La^l J< Ml 1 J^jXI JjjLuu (jl ni.^1 > jjL&^ _ ^1 

j_uas ji_u ^^jt (jp Je'-=^' trfJi^ f-^ *^'-^ t?^ n 

.t d •,A> = \,AV X .,A11 X .,0 



<f 




1 



l5 JL»j>.VIj d_i^L>JI SjJljlIII jjL-ajo 



Sc' 



A^l a_ltliJil jLs tyJL^l^i .JjliiJXO = X2 = XI 
(X1+X2 + XO) =(r) jisj 4JjUil ^ 



3xXl 



= X1 



% 



■CiiJ^ ^j^ j'j^* 
SSja3X\^ JUlaLl^VI JJjjXI jUUI jJ>i CiU^oa^ ^LS^ 0/ ^ 

— S I iS J'S Mill) I j '^^ j <" ■ Sjjiil iCAlsLa -.If J A^ A g 

^) l-^J^ SjjULi jloA^ LujLujI ■> lA.-. ,..-. cil.x&_^l aAA 
ijulj ^ t 1 "i 1 iSn-> (Jl-^l Ji I "I ic^ Cil»l Mi'i^l A^lj^ 
a^^Vl alj-'t "iMiLi iLu^^^l iuj^^l j_>^ >jl^VI ^Xuj 
V Jj_L^ j_a^ (RCDs) ^,^ m1,I jL-jUIj tK-»^ tr^l 







JUikVI jJljJ 



^^aJla aiijj "''"J*?' : ^~ W (^ J&^l 



IV lS JL»->-VIj 5j^L>JI SjJulIII jjL-oji 




C60N 
30 mA 



H**^ jLs (^JJ> jy- (^1) (11) iOiJI (> I4J iCasljil 



«Lxj ft ^ ft : ^.-^/i^ JSjUI 
.(RCDs) Jl^\ jUUL Jaaj 



<f 




1 



;_$ JLiJvVlj 4_u=.l_>Jl 4jJul111 jjLuajj 



(UPS) jUJai ^Ua^t JuLA Sj JLolb ^iJLaVl LjlJL-^jt^:^ j uiUU LjLajJoXt -Y 



Sc' 



4 ujj j^^l 4 &la_JVI dlj Sj 

aj£, ^ijj ,^1 ij\i m\\ CiLiljNrAVI 
. <LuLj j^la 



jij-ail J%L (jj Jn ^11 iij— ij (^Jt 
3^1 iti jd JJjJUl jl_i HI ^UaiJI 

' ■"■I sr. <LijUsljJI ■'j s -. ,i_,jj_:ui 



J.1^1 






SjJ^ jj JJjlfl jl I "i 1 jloaVI (c^ (3 Mi'S^ II AjiXI Jaaj 

^ ioJL^ a ^Lui &— uLd J * ^ «Lj Lx^ 4-^ &^ ^1^ «L^lx 

j"<^ fiGi^ a ^1 (^1 < j^" '■■^ J^ * *'*^ ^ (Ca^^ljIUI 

j^^I—ujVI (j-ojaJIj .(\-Y/(^ J^ai II) jij_ail 4a_iJsj 
V ,^1 Cilj toll 4_iJI_£. Sj^ Cilj Sjj-s ^^ j->-^>' 

jiUaJJI I fl '' ' ^ ■ i^HI "•' ""J .""llj Ci^L^ljUJI J" -^"■" 
jl .(jjj II o«;ll 4_al a Jl Jla) SjJ-iiLi jlj_«^ jl'i 1 1,1 
CiLiljhiAVI ija '■ ' « " H—L^ja—i jj^ Sj^l d nIA'il 
J I I Ml ^fi£. 1 ()"ifi <j|jd^l Sjj^ ^fl£ 1 iliM jji^ ^^\ 
JUatVI < (jjiusJIj (3£ljxflJLS) AJ^iJI jAljJiJI JLUI 

1 <Li_fcrii»*iii --I "■ -J "■"■II , (j'^ °" ^ijj) '^ ' "^j* " 

J£.Li^l) ^j ■ ■< II iLl^Llj^l "-Kj^ ^11 ~ ■"I at I Jit in'i 

^ J I ~i t~i ,_^lj < ^cu-ujjjJiJLi S»l— i^VI Cilj-^^jj 

Lijx^bJ .<LlJ_3LjJI X_lLl« ^J_^ »J) Mil Sj-l^SJI ^jl—LLuVI 

a^ ij[a < jLi^Vl (j A . t -1 ^ ^I'l 1,1 iLijJLi ^ ^ j^alll 

j1 '^j ■ "■< Sjl— ^ -.I.AI a^M J^^ J.^lj ClLlljhiAyi 
4_lJl_£J J .A a ^•. A ,-.( ,7. .J ,^.~.j ' fl ^ 'I ^ iLLliS 



* . 



f ^fdwSaJI ^^1 ^ U ^ / Y 



.(UPS) jUiil ^UaSJI alfi SjjftJb jlda)ri ^LolaJl ^1^1 Y/ Y 



jIj^VI (jLS Ijj l-a i-iMi-> J Sj^l ^<-"'l iLijJlaXI iblijJI 
SjJ_aJI g^Uaail jit ^piJJI ^1 J "i->VI jlj_a)fl) ^^liJI 
dJj ^JJ ,,s-l-> l-a-ii .<LaJ£. (3^ J a . . ^ j~. ^ ^ (ojl'it tl 




AjjUsaJI j»j_aJi_9(UPS)Sjj_aJlj 

.<LaJ^UI aj,^l jjSjIj '''■"• -^ 
jj_X_l j^jl_xJI jl I "ill Sjj_£. JJ£.J 
I o'l 1 1 ^^x^VI 4 t lAj ^1 juxa^l 
l(;"n Ml ^j iLijUsijJI jjsuM SjLcl ali 

.aiai^i 

C^^-^ Cilj «jl— £. ij^j^ Olj-^:^jJI dlit 

^^ Sjjii I^Jilj (1 Li J V )tjALLla 

oIjLllii—s ^j-*^ ^^^—^ Lj'j'-'^ j'j^! 



U J I t i ti' 



•,!lll 



^< * "■ ^ Xj .7.1 4 A • t\tl m^ i^jl &IUI ^^i£ ^ * "^j"* ^-^ 

Ja_»jj Y-Y(^ jS-Sj JS Mill ^^ La-S 3jKl,l jjJjJUl 
Sj^ * ■"■ ^ ^lia^l JJ£. <<Qjjli3J A t Ml JJJ:^ j^ <Lulj 
It jiliJI JaAj (_f jLxJI Jit MM II JiLk .JJjiil jLiill 
CaL^ l£ JfUal ->■ 1 1 v^ I a'h * jl * "II 5j a.^ (j* '■■ ^ " 
^IjJ jli^La A .U'.". dl^iilljj >> ' ' ^11 ■''"• a j^ 'j-^ II 

.Sjlliil Sj^J J:klj 
<jljJ^I ^ JaKJI J^l AJ <Cijl_illl JJJ^ ji'^ "^ 
^jjjii JS Ml I i(_^jIjlJI Ja:^I JiJJ (^jJI nyiayd,\ Jj-»"ii 
jIj a)fl 5j a.j ^^!(4 jiLJ (^ \ • (> J_s1 ^) 




I (jj (j< I Ml llj (j\_tjj J-^_^ 

t t-^ II ^jL:k lj^jx Aliaj ■ 
t^-^ II igii. lJ^jX aHu ■ 



.(dJjUJh ^j^jLiLI JU^VI Jxua^j 



\ ,_j JU^Vlj ij^LiJI SjJulIII jjl.^a 



jjjld jLu iLiJjLj <l£-uI) 




.JuJI ^Lk Sjj&Jb 



JJ «ILa jl *"* * 4 1 j w"i d< t •", 



O"'-"^ Jia. „_ 




(>a.Li/ ^^ ^ tff--^ fi^ 



<Li .Uaj 



Sjj&Jb jIj^I jkUaJ :r-Y (S J&u^l 



- ■It-.".". ^ ^^1 pI^u j^ ^£, ^Lifcl'irnll 
J.Laj Jf jtiS A ^^^ J .Ul .". ^1 iLijJLj 

,.it iaVI Ja_i>JJ(UPS) g^UaaiiU 
d.lM 5". ,..l •£ iLial^lfl X .1 "^ Cilj 
jOjSJ ^Lajlt n ^ ■ '■^ -^ " ■ ^j.ujL^ J^ 
S^^Lu x^jjj iiL_iijJaJI <Gljj&jj 
jjt jijjj .(3-J-sjJI ^-Jl—iil Ja — Lul 

<l1iI_s j_i £ ^j.^ '^jj~' '^ ' ^ J 

.iLuiLAllj nJLxJll iLijJu _ ^UaiJUJ 
(jJj^T (j\^j:kj l3^J^ (J' ("^ I ""' ' ' 

Jl_iil Jjl Ml ^^) dj Mil Ml -> JSVI 

Jjjjli Cllj-^^J ^ fl "I'l'i J .(d < llt-ill 

t-^ II tUaaJiU <U_iLlII j-ii. 5 jj_iJI 

Cilj^j ".it-t^^ A a_^ ij i_4< rA'^l 

^UaiJUJ iLLil-ill j^ Sjj-ill j-ijjj 

. iaaJI ^jLi. *jSjXI 



jjaj_j ^ Cild^^l aj^ Ifc J I Ml jj^VI jtlj -^'iMiVI jl 

ITE)) < iL-uLajlxJll <Lij_alll CiljJLd -•! .. <j".i SjjUl 

.iLi..i^l CiLcjijJll J .-^ ■■"' CiLl^U Jla 

jLuJLi jlj_a^ iLil^l '^^ . "■ II iju Sj^l— u aIl^^ juj 
L^j-ji Jn "n"i iLulj SjJ-ax <lj jj^j Jfi ^ llj JJjIiXI 
. Ja:^l j\jki ic^3 iLijUaaJI Sjl^ ^Jf, iula^l 
iCaliaJLi Ijloal (jjjj (^111 laUalll ^^ JxKJI Ja:^l jaj 
aAL^ ijs. jia-LlI Lijx^bj tiCi^^J CijUli JJJja-i <Li^Li^^4^l 

.jjjlLI jUULj jIj^VI SSjJ:i 

t_i^Lilj ibjIiaoJI Ja_xj ^<- "'ll jLu ^liaiJI SA\-^ ^ 
j^l JJjJUl jl—iilLj jlj-aVI J-^f-SjJ tj-l' ^UaSJI (JJJJ 

•Ja^l 

Sj— >_x— loJI Jl " ^^11 l_ajM_« J ' ~ ' > AUaJJI Ij-Aj 

(1 ti jl 5j_t ^^ia.) »j-^»J^I Jl-a^VI jl (1 ^ d r >. ) 
jj_t siIjI jniri"i V (j-J-l'j Lf>^VI 5 jo ^SU til Mi'ilLij 
jA.t-1 ija 4_ujl_uL^I Jl ^ ^ 'jl ^^ ^" Ij "'•^'j * 1^°".^ 
• ijj3 x< . ,^, ^ iLalx ii_aj.£Lj i^.x^ (^-'-"j CiLiljt^iA^I 

JJ vJLd jl u aj (jxijli ^Usl ujAj 4^ 4 n-LUji,\ ^jxljI_^ | 

^L^-dJ.d -".I ^ '"' 1^ 1^ C5^'>5 ' JLd^ jl ^-ij 4l Jj>^^ 

^1 |_jii_aJaJ| J^jJLJI JjJaj iJj-jj ts^l-t JJjJ Cilj 

^ ^C-UjLuJ jl ^ aI . •^". ,..l J'.A "..A ^Ij .5a ,•*.! .A ". ,..A 

4_aj_SjJI iJ—uLajU tl Cilj ■? . .^^ "'11 ".I . 'I ^11 

j-olj_tSU j-i-i«1 '^>-s ^ ' ' ' (jJI To • jJt iOJailj 

.iiaLxJI ^..".<H 

Jj|_^ Aliaj ^ — /rf.'i t ".II . .'.A jU ^< . "11 ' ° .<A g 

0^3 ,i)^ jj_t (jjjla jLu) 5jJ_S jjj.tfui jJ-S>iJ 

jlj^ ' A. isljl^l JLlii U"^ (^1 < 'f.l^l 5", ..I jjjj 

.jjjjJLI jLiUI Cilj A-ijjUl AS.JJM ^ <LiJJljJI 

:^cJj I ^ .Q ^ '.jll L^^Us a J*; a".". A 

.^LxJI JJjUl ".I .l.al- S .S".". J n.xuijj 

^ . ...1 ...'V l| .*** 4 I 4 ./I -V (C ^"* ■ ■ ■ A If d lAal -V t I 

.JJjla jLu Cilj aj.^1 <!< I Ml ^ (I iM4K) Jj^l Jj£ 



<f 




1 



l5 JL»^VIj ij^LiJI SjJljlIII jjL-ajo 



Sc' 



(UPS) olaa.j 


(UPS) olaa.j 


(UPS) ola^j 




e^j*«j-e^ 


(UPS) olaa.j tji 


T 




F 




-%-%- 


-%-%- 


i-s^ 


£^^LUU wbU 1 


H2iH 
f 


ijuajiai,i obljlxusVI 












jjjIjj oljkj^VI £>1 




■ 


■ 


■ 


■ 


■ 


jj^l iuJU. CiLiMls 


■ 


■ 


■ 


■ 
















ilJiUiujVI 


■ 


■ 


■ 








3JJU.\ Sjj&JI 


■ 


■ 


■ 


■ 


■ 


jjjjsl CjJ_ji TO' !> 


■ 


■ 


■ 


■ 




jjjjsl CjJ_}i ^ • • • - r • • 


■ 


■ 




■ 




jjjjj CjJ_ji T • • - ^ • • • 


■ 






■ 




ro..< 














JJjio jLjJ SjJS jilsj 

SjjjS JLa^l jl/^J 




^3jsjj_y:iU^ 




^^jVI i?l^^' 





% 



.UPS hh^j ijOxUI jJLl&s j •([''" ^ ifi instil CiUjioU JC&JlaJLI J ••*'"" CiLul^V £1^1 : t - Y (^ JjJ.^1 



lEC 146-4 ^ iUxajJil <llji d iMi<:tll ciUjiXI (c^^^ i^l iUlL^I iUl^jJI ■?■■■' -s" <Lii^ijj[,| 



^ V 1^ JU^Vlj ij^LiJI SjJulIII jjl.^a 



. (UPS) g^Uaaiiu ajjiAji jj£ Sj^i pltiSJiU ^lUI yi, Sjj£JI >u jjj So^j *LlaJ jbl^l 1 / Y 

LiiaJI ^<. .-.II jjt 'i;-^" oLijJ_uia g • -'^=^ -^ -■'-^ J r J - 

-, , -„ • - -„ ... - , : ,Jt oaiaj ti^'j iOJail 5,^1 ■ 

tUj|_aJI j_it ajj_aJI jjjJj aj-^jJ t* *:? -^ -^ 

(^1) iCjjJJail <i— iJ^ ^ "i MiVI 5jJi_s ■ '-^^ 

,„ . iLl j_SLJ <d >aJ,l J 1 t im"i (ijj) S jjI—SlII jLl-llI Cll 9 iJ ■ 



as^^ &^j\—Li\^ iClkljJI CiljjjUl 



(...CiV>aJllj iCaUaJLj a^jlAil JU^VI 



.(UPS 6i-^ J— ^ ' J " ^11 t'j-Jl iLiliJ d— il fi'.ll cjI_jjV 

■ . J C -^ -^jj^ *J^J aliaJJ Sj^l (jrtAa hiiA (_f jjjjAJI jj— a 




luJI ^ ^liaSJ^ iLL&JI j4_c SjjSJI jjj^ So&j V±-^J^ jl-^^ V:HJ^ '~^^ J^ 

UPS) :) ^liaaJiU iQjIi jjt SjjS jjjjj S>ta.j 

r • -> o - > . ibjUJi j^tr. imVI Ciijiis) Cibjiisj -r 

(aLjjt " ^lijJVI " j^l) (jSLui jjifliLa -1 
(> tyJalaJI Jin ^11 (jl_S Ijl <(J^) i>flLj J>a-a -O 



J° °' (j^^ I ^ J " ° " (j^l mil (jxLS^m 



^ S^ljJI ^JAjjJ j1 JOJ-i <>cJjVI ^ilAjJI ,U£. -.iia^lt 



5j^ ^ J^l jlj 01 i^lin Sj,^ _^^ ^^ ^^ j^ ^ ^! ..^ o-Y/t^ JiiJI 

jiUPS) £lkSi5U ^li ^^1 So^^l ^ _^^,^,^ j^, ^^^ ^^^^^ ^^^ ^ .^^, 

iil^l .iA Ji. ^^ ..e^ /if Oi^ ^ L.Uii ^ 4i! ."^j^.ll J^ .(Y-Y /t^ Ji^l 

La (uAt && >l >^^l lia 9 Y iiisLii^VI . ^ - „ ■■ • . _ , - 

'-' -^^ -'^> -^ _ _ ■• (jj-Sj <l_lL^iJI ujjS ts-Sj 'I ■ « •■t- ajj 111 I \ a 9j 

t^..-^ II T' «L^ ^ I tXM 1 ^ « ..■'« II « ^^^|^.v « 



<f 




1 



;_$ JLiJvVlj 4_u=.L>Jl 4jJul111 jjLuajj 



Sc' 



^fljj (^ iri'St II a J Sfill J(;-^ II ^^^ 61-^ <LJJJjUI I^^J 
J^Lk (_^U ajj_HI ibjxj ^< ' ' " ^ liilj_laj Llalj_la 

SjjIjJI tjj (^Pi-klll JjJ-jiJI <ijlo f <UL». ^yi kjljJaxiVI 

. r Sjiui ^^! ^ 



: J&aJJ a .li^ III CiljjJtUI 

Cil— Sjl ^ Cilj— I X— HI ajjb i^j ^"i 

fjs. iCiliaJI Jj.^ j1 iLsliaJLi ibjJLjJI 
.Jn ^ II j-L^ViS. fja j-^1 j1 Sj— ^J 
^l^-^ ' J ■ ■ «~ »lj.^V J . ,..MI .J 
(jua — HI (3_a '/A ' ' ^^J — :^ Ja — aJJ 
j_j^ (jl_s (UPS) 5j^j_1 tj.4^VI 
J)_u l_« I ill i II ^ Jtii Ml r j-^^l 

.iOJail *lajs (jj XA - ^yJI X \ • + 



(ja^l CJ^) SjJUl 

jJ-£. SjjUl ibjJLJ aj^jj J 'I'l^M Sj^l jj^ j1 I 1-^ 1 

J4_^| ^ J J -i-i 4_iaLsUPS) ) g^UaaiiU ajjLaJI 
.<LiJI_aIj| ^ « ■ -t- cilj JLa-^1 ^! <Cal_i^^Li jS -. ,..ti 

CJj— s) iLi^UaJI JLa-^^VI g-J "'•^ " ^ AUH ^^jj 
Sj—^j JLiXI Ji 1 Ml lAc < Sjj^l J— i^lJ A Ji (j 11 n] 
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JjLs j— lC SjJ^ jJi»*i n aUslJJ ijULA SjJ^ iji^ 4 ■■■'■" ' 

II J^jJI jl-i-J ^U-i-S J..!;^ Jjlj^l ojj^ jl_S ^lia^UJ 

^1 iCiLJs^Lj ( " ^ui ■■■■ ^vfi " iULa. t^l) 1-4 i4N II j-.miII 
S^m,l i« t-i 41.1 CiL^I— ui_« dUJ-Sj < lu J^ ^" jL-u 

.^j^lj Ji^dJI CiiUl^ 
j^ '"" ajixl iUL^ ^ ibjliajjl jj^ Ujjf. II iLu^ jl 

Cs^^_a JS Ml 1 iLijUa—iJI l^ i_4 Cul— S Sj-J-4 -S '■ ij'\\ 

■'-^ ^ !_£. j^lj Cllj -"■'■■ ■' (J^ ^ " iU^L^I iLlj_3LjJLl 

dJj AJj . (j-> Mill ajl_£.l Sjjj Sjji J m4l Ijiu JjKII 
dlljj jl 1 "if VI ^ (j-» Mill ajl_£.l jLu j^Jj j1 ^ t I'l 1 
(\\ Sj-^ljll J^jJI ^<- '"' iLiL&aJI Cil— LUala ' ■ ' ^ " ' 

:Jlla 



"dLi (_^ MiSl fi " jLillI ^Ua^l si£. ijS^ aUoH '^ ....•■11 ■ 

< ti i • • jj tail ^j 3i( 3 1 ti d V,o (jS^ (^j 

(III = 34A)j ^" -t^ij -■ ^1 ^ej"^ t« ( Ii = 15 A) 

: jj^ SjisLlXI Ci^l^l g^N4n CiL^Luu 

<t>Li/j»jail ^^! (jjJaJI ^iU) Ji>.jJI JjKJ rjj^\ . 

.J»^l ^^1 (jjKJI t^jUl) ^y^\ JjliJ Yj«>"\ 
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Ojj\^\ i^\_j-^ Uj-Sjj ^1 d-il n ^W 



SjJ^I J-IJJJ Clld^J j^'it ,y,^\ iU^L^ d^l»-| I jLlI^VI 



(UPS) Sjj-aJI jjjjj jiUai ^ SjiUI 



J"-rP ol 



liLiULU Ijjj:^^ Lo^lj j,}^ 



jDl , D2 , D3 SjiUI jJaljaJin) ) jLiJUl cLiiia 

Ujl jJi i.1 jijj (jt I 1-^j (T"\-Y ^J js_sj JiiiiJI Ddc 

j^ "■ SjLtl jLu J n Ml iD 1 (II _1 In ^ Tl •'•..^ . 

.(iijUa^l 

D2_l lu^ In 
Ddc_l Inside 

jn"i 1 1 ^jLa.D3 SjjIj jJalS Jilln) ) jLiJiJI jSij jl 

.iCsibdl Cilj SjiljJI jLu (j5ij ^^ 

iCliLill j—ii. Sjj-iJI J->JJJ J nt^'iV III J II CiljLi-JiJI 

^(j-^ II AjjjjJ (jjjjL^ L^Jj-" CiL^^Lji ^txijj (j^^ ^ji 

. lb CiljLij (jA^^'il.1 



jj^ ^ ** ^ ^ j^^ L^ -'^ * ^ * '* j^ j int.l 
dnIA'il |_^ j_uiLiXI j->— ^ (j^oa^CUl jUsL^I 

SjildU jiUdl J ■;,t,ll : > jiSj ajL^iJI ■ 

jSl uJI j^u^l l_^ 1_S jj^ l.5-'-"j 

jxai jLu :^IJJI JM s~. ,,.vfl . jl«~ . 
1-1 1-> I <Sjj— ^1 S'i I Ml jd i^'i-> ^^l>xll 
jl nt/^\ S^ljJI *Jo\^-^ jl Tl ^1 aIj 

< <Ljj li^ /A Jaj ^'^ -^^t jj *^ "*** 

JuaiJI ^ L-^! Sjl— li^l (3^ LS^'j 
<o/ 1 t^tjiJI ^1 <Y^ 
Sj^IjU jiLjJI J <:m,II :Y jiSj ajL^>JI ■ 



y\ ^^tA-.iii ^i_>ji ji J -ill t>a^i -. 

Jl tri% J i->lj jjj (_jj li^ljJI jl lill 



S^UI gJal^ UaaJI jUi gJ^S i*M 

\\-i~\ jl— u xia^ ^f^—a l_^ j J < ■ jl ■ '-^ ' xJslj_iJI ojii 

^<' '"" j^ djti^ J .j,..^tl J A. all j£ jj^ yi ^jLuu 

-"•°' '■■ La_£ i^^^^\-iir<\ J< Ml I i>Jlj:^l aJu t_)l— ui:aJI 1^ 

^ \ / i iLit jill J jJjJIj < \ ^ Jj-aiJI ^ji dJ J ^yJI SjLiiVI 

. JIHI jjj^^ ,Y/1 

Ddc Sj^lJI £JaU 

vbl— iJI Ij-^ J i»i^ll Sj-^lj jLu ^Ja-S (_gj"i Ml n jj^ 
SjjIj jj^ jLu ^e-<^1 jL-^ ^1^1 ^J .Lulj liA^-^'in 
— jjAd^Lj ^" * '■■ j^ S vd Y * J^l LojIj j 4^ ^jUaj j^ 
ij\Jjj_« ^^Li£ ^ j^ .AjA ^LjjUsljJI CiLt-Lu) iC—cLuj 
.(jAikltl J()-^ I I JJJJjJ (iHjf^ 

D3 Sj^lJI fial^ 

ja ^mij SjjIjJI jj^ j'-'jJ IJ^ (jAikJAI (_gj~iMitl jl 
(^t-it I < ^liaiJ^U 4 LjUII j 1 f ajjUl j-ijjj Cilj-^j 



^ * ''■ ' ''''' -^ " -.lUUA. A jl . "A. I j^ 

't-°' ' iLiiLill J i_£ Sjj ill J->JJJ 

(UPS) 
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B ^jlll jd Sj^l>J xJsLilln (UPS) jLlUI ^Uaijl jjc Sj^Li <LiJJl11I aj^j ''^>' 

(UPS) Sj^Ij jIjjVI Sxa.^ In iili^UI ^IjJI jLiiJI t> iuL-aaJI iiixuj Ja*j yl JjS < 

fJolaJ n j^ dL (_y^xiSU iUL>. (^ ^^^1 ^^j^^l ^^ Sj^L ibULUI Cilja.y d .inMLj 

B £3^1 1> Sjiij ^1^^ X r . . . ji EPS 5000 " oe^r^^ c^i^^ " 

(UPS) SjjaJLj jIjjVI 5j^^ In 
; ^ 1. 1-> I .(jjjii a*-lj-" SjjIjJI 



Jll« 
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630 kVA f"^ *^ 
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CS 
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(^lij ^ • J ^'i iii n 



D3 



Pj_lll (3_a Sjilj_ll jislj. 



,1NS400N* (400 



< S y^j-a J n t"i (t d f "l-^j^l • 

jDl _1 jjj^llrth ^ 395 
D2. _1 jiul >Irth > 304 



.Jlia :Yn-Y i^ J^ 

D2 , Dl Sj^lJI ^\^ jULkl 

jjt (_fjL«JI JiaJI CiIjLjj JUS Yl-T (^ JjjaJI ^J^JJ 

r- 1 jll -1 J J < n] r^o ^^i -ol^jJUi ^^it D2 , Dl 

. Ill _1 jJJjI 

isUj JJ£.D2 , Dl _1 a^ljJI j-ua^ xJaS J^-^ C/^ u! 
.CiV^^I dJil 1 d XT 63^ jl I i^w I !(] ii'Sjj 



•^ 



" jjjj.:^ jdj-Lo" ijA jyjla* 



rv 



i_j JL»j>.VIj 5j^L>JI SjJulIII jjL-oji 



^iiifl<->ii diioAJii ^ • / Y 



^1 (l(;"ll^fl rAflj) iCllLllI ^jJ-ll 



dS I Mill J^j d i-»LJ J^^jJllj |>Am jj J J -»l,l nn III! 

: ^ Uj (o-r(^ jiiii) r SjiijU (jsLoJI j^iuu 

ci^CLAI JJ£. Ja:^l ^^—^ /e-ll J()-^ II (_gj"i Mifi J I iVi ■ 

. SjjiJI d'S 1 Ml J^ 

. SjjiJI dS 1 Ml 1 (j^LkJI 
: ^^ Jaaj J^jaJll dJj ut^ li^j t^! *il-i^^l-J 
(_;jJLill LiiXI ^flf. S^ljJI J i»is jLu (_gj"i Mifi JjJ^ g 
i.i'il -^ ^j£ jl I "i II (^j "iMi^i <C_jjliXLi (Jfi ^11 (_;U 

. SjjiJI ■?< ■ "■ 



riiJOJI JI^VI i^ jmi JjAxu tylt 
_J| aUsaJ Sjj_iJI jrt^_a jj^ I '• '""■ ■ 

j^^ i5-^'j JLo^l iLilJLLi (jA^^'itl 
jljj (jjjIXI jI-lUI jJjj) j-i^^i >^ B 

.SjjiJLi jloa^ d .Ul .".^1 os^^ 



clia^^U iU_il_HI j—i-i- SjJ-HI >Xijj3 jiliaj (_;-j "• ^ • 

iUaxul^ d iS a£a_11I juj ibjUaj ^j^l—ui ^_l£.UPS) ) 

A &^ kdJjJ ^ ^ *"'*J • ''**jj" '■' *j'**j" J' '"** ij "* '■' *j **'* 
^ d 1^ sljj CiLi^jj " j^jJLi" ojjt-i MiU jLillI Ciljjj 
l^-ii o^^l j^ CiLi^^l ajj^j .Sj^Li iLijjJUl ^< ' '" 
aJoa^ ^j <iij_iJ[,l J:^a« .xic (Iq "'llj!) l^-a— uxijj alj 
(^j"iMi fi (jj iJLS j^ j^l JJii c-lj^VI Ijji (jLs Jlj^Vl 

■> -^ -^ " Cilj Cil u^jjJI ,_j— S iU^Lk liQjA a Ci^l-^ 15^J 

.iLliLi^l TUuljJ S^lj "' i^~. ...I jj'^l : -It-."., j^ J ■ •< II 



-ill <CiVI =-11 



t5^i 



—II Cllj— ^J AUaJ ^^t"ll»*l fl Sjl Ml") Mil 

.(UPS) 



d fll^'lVl— 1 ^ S ^ III ^|j xi,Ll Jl r.->"l^l ^^ UU J_S 

, cUa^UJ (LiiLlll jii. ijj^\ J-IJJJ iuJaJl ^ ■"•''' •(} '■■"• 

<jjXLa1 ,1 ion*i~i ^ Ij-^ oj iuj J_S Ci^ i(] MM II ajji J^J 

' «IUII i\r iCajl^ iCflJaJl ^ji 1j"q1 .A| ■%" i *] 
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SjjJUb ftoi-UI Dlo^kj ^r^y :YV-Y ^ J&iiJI 
.1^ S^slU JLusjI iAlaJl 2^ ^UaSJ^ iUjliJI j4£ 



•^ 



V H lS JL»->-VIj 5j^L>JI SjJulIII jjL-oji 



^^/ ^^c»^j>tA'^u^-r 



jj^ j1 I 1-^ I ^IjJI jI-lUI ija 4-il n^ II 

. ilt-i Mj .(^lj l.^fl ^1 =JI ^ylt 

<C_Sj x_a CiVj "ttl ajji alj -^ ~i Mil 

islilll (ja JJ£. 1^1 iLSlj.^^Li .L^Us^ 
.oLjjl ajj£ji,l 
CiV^aJL iU^LkJI Ci^l-^l ^ :<Usj.aJj 
Jjjji ^^ jjt f ^ / f £ 6*^' Jj-aiiJI 
^UUI ^ji j^yi I ilh"ii ^ <^likJVI 
(ju (j^j^ ^^J t n ^jl ^ -> alj-'t "mil 

i-iHi^ <(^^l_ill LiiUlj ^IjIjVI ^iUI 

•0) f--^' 



CJji j''<" ^ CiL^ » in I ^1 J ■ "'l Ckl^^l ija Cil^ 

= 1^^' (^ ^"^ f^ '"^ """""' ty^i J:?^' 
: J^l ^ J()-^ II (_g j"i Mifl J 1 1 Vi ■ 

< jLuJIj ,"i'S->"ill ^IjjJ S;tf LuJlI CiIjIjj^I D 

^yj^l jiUaJJI (jjSj l_ajjt CiJjS TV • ) SjlJVI j^ljJ n 

.(diUuVI (PiU jljlsVI tp^ cJjsl • • 

(_gj< III jl-u l^ 4JA3La JLa:^V j^jtUI iCajjls j"«~ ^ 
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d^ (;"i mi^Lj iCJjlAiLj (',"1 tj-JI^) jAi-Ala SjiljU 

J « ^ " ■ J^ >^jj^ j^^ ^ ..,,.11 ij^ .iUtliXI ^siuii J^LILI 

.Sj.^1 J^Lu ^ . ^ , ^". I L^ u^Lk ' °".<'' . -"•'■'■■ 'jj'° 



<f 




1 



l5 JL»j>.VIj d_i^L>JI SjJljlIII jjL-ajo 



jffiiriU Jti itnll Cibl^^tau^l 



^ujlill J<^ Cibl^^tsu^l 



TUjIaXI JUiAjJ CibljInirtI 







-aL^kJI -.1 ■ a alj -.11 1 -^lj~. 



i_j_^5LJ Li 1 • • / Yr • j»l— Ji-^) 







•^ 



Sjj-a^ -"• '< '"■ " .x^jj V 



_iJ 



j-a:ij— « jL 



OJjJ 



aJlIn \ • ojJA\ iujj .1-4 Is 1,1 
.s^x^lj iLulJ 
SjjIj j^±^ kjjjLjyi (jj Ijj — c jl 

^ . , o 5 ji J — j_j — a] £ . . -Y" . . 

Jj-o — 9 ^^1 t^jjj u' 6^-*^ '^ 
j>l -. -< II ^yJI y\ SjiUI jisl_a 

(jxLa^LJUl ^'~ a " ijS Cll Ml n^m 
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j&iflJI ^jL^I Cu-ujj aj9 LJ Q ul 
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j.^*;! .^A. I I \jisj iULxJI x_ijjUI ^IjJ ^ l—iJli. J^j3 

:J1« Cil^^^^Li iUaLkJIj ^ ■"•« *l 

jjSj (_f jJlj (^-«Lf J^-^l jJ3lJI)Jj t Ml "ill fioj jLjj I 

I ■ "■■ i^LULi ij^-i (jl (j^J-ij 4 lILc Sjjm I ^IxL.^ 

'(]-^ II jAla;.".vf IjIj^ 
. iUJIx SjLc jj^ JjJlulUI s^jj Cil-ii&£. Ciljjjjj jj£.| 
Ja:^l dx^ ibl_S^I ^j^l (jl Ji^i II t-Xii^ jLu ,_flx-> | 
^ -l a j J-i— i uu ji-iM i»-i -^ l_^ Uj-^ 6^ I 1-^ I ^1^1 



jji CilSj^l ija '/Ao (jl .J-ujlj 3*^^ 
(jLs dJjJ .iClaljJiaV jsJI-xJI siLaJ.1 Ji 
J"^ " Ci^^-u^l Cii— ^j^-LI d^ ^ *l ^"^ 
.CiUiit^"ill (jd JjJ_xJI ^ Lf J^ ^AOiil 



dj_aJLl «.|jLj d^U "il.l (j^Lus^AJI (jl 
SjjaJb (^J-i^ (^1 jiljjJI tj-lt Jip 

.j^^j_« J 1 1 I m"| 3 ■ ° ^ "■ I 4_AJ^UIj 



1 



if^jbU (i£a:iilj filial iJiUij \ I a 



:^^Jj La iUlx gj J I »*i 1 Lijjijj -J 11^ 1 1 Sj^^:^Vl J " I m"i 

^Li^LuiVI 4jLa:^l| 

U ^y l A jJ j1 (^_JJJ JJLJ (jt .1'S-»'i □ 

S^ldil jxai jxa '''■I "^ II D 

^S'jlS Ja^iJI JjJs ibLa^iJI □ 
: J.a.uu J iLujjj^VI •'<^"'ll 7u3Lia| 
^^^jjj " A£.LJ sioj " dj^l «-(^jl-J □ 




Ot i_g ju^Vij ^-^ijji ajjuLiii jji i^a 



(ACPA) ^^513 



4f 



\' 






A 



^ 



^ 






I — 



^ 






Jo^li rl^i^ <Lul^( Jditii »jj|j ^IS 



^ iUJIx ^L:^jJ I 



a\^ \ 111 \ «C^jis 



1^1 iL^L^I I ^l■^"lJ I 
^jJal ri->l J^J 

^j^ Ji^4ll A ilnf I 

SjSlj JJ^ Ij] .Jr.->4II 









LJ ijS. ^^^ " 



] 






^ 



^jouJI ^l^ 



. 4^^J.d ^jlj^ 4jL&^| 



afiU^ls 








jjj^^l 






I jLjUI SjjJD 






U Jf^l ia^Q 


>^l 


5j^ 


A^ A i/» ibjl^^ ^Lfi J 1 



<f 



(^JJj) ^lj^"liriV( £jl^LuJI jrtS^'lft a^ til>al ibJAUl j^ljJ ^Ij^l '• ^ I ^ iS ^J Ji'^l 




1 



l5 JL»j>.VIj ij^LiJI SjJljlIII jjL-ajo 



Sc' 



SjoaJLI jt JCjuUI JbLS^I ol^jt 



a 



JLtjl t& ■*'■* •"* •■•■*■ 







i^Ua^l SjjaIa Ci^L^jA 



• -Isj^ tr^j' ^J-^ j'f^ j' tr^j' *^^=^ ■ 
.iC^^^:^! »Jj »LJ3l 3'-*-' '^^^-^ J^ ijjj^^l JJi£ J.a-t-1 d^^:^^ I 

3 * '"^ ji^i ^* * '-'J * ^1 VII j-* ^ ■■■"II ^Ljj I 



(RCD) ^^1 jbUb J«ju (^U3 



tr^j'^' (jJ! J^'i-iJI j-i^j tr^jVI kJj-i^l jl-T^iJI J-^ *e^i 



% 



(^U) ^Ij^'iiiiVI £ji^LuiJI ji^a^'ift j^ tJ>^ £iJ*IUI j^ljJ ^IjJl '• ^ / ^ (S ^j Ji'^' 



"1 i_j JL»j>.Vlj 5j^L>JI SjJulIII jjL-oji 



jI^I tylaij ^jj_ll iuJjj_ll 4j_all_l_aJI Cll 4 i^\^\ ij[ 
ija JJ_£. JjS ;jj (j II it"i (j] jjJJ '^'— ^) Cil4 ii-il^l 



^L£i| diLLuol^l Y/o 






^ '■«■■'- I4J t^ ■ ■■•" ' °'"" J ■""■ « ■ 
JI—UI J j n i l j^Jt <iC_i-oLA iJjjJs 

(JALd^Ci 7UjH_d ^ 1^ It ti "* ,..l ^j^.&J 

P^ J a_j_x ij .lj£jij iQL_i 1^1 

iC ^jJ— II /e-lC' ^jl Nil ^^J Ml Till 

iQI__i 1^1 Ji.^ij " lya 



(LisjUI/»^l) ji^^LUI ■ 
iCUuaJI JLocI pLul jIjsVI iu^^t-uJ Jj.aiJI ■ 

a^ljJI jxoS Jj^ <LiLa:^l ■ 
JsVI >c^ 6^) i>x_a La >'j ^^- iu^L^kJI ^-i^ ^ " ■ 
.^(_;jlj:^l J^jJ alj-^'iMiLi ^IjJI jl-uJI jja <i->l-A:^l 



,iUI 



L 



U ^ Laj iVn ^o^ ,^1 lI^UsjJI jl 

(LiajUl / Jj< mmII) ji^iLUI ■ 

siLiit iC-aiL-ui-ll) J_3_«JI jt Jin 411 ■ 

^iCJUuaJI 

Sj^ljJI jj^ di^ iLiLo^l I 

^ ia^^ iO U^ iC—usLkJI iLiLaj^l I 

\ I o ^jiJI ^1 



■i^\ 



iU^LuJI ClLl 



*J * '-'^ 




range 1.05 - 1.20 In 

dj^ldJI jrf^^ 3^~^^ (J^M r^-k 

(MA) »_>iij ji=ij 

dj^ldJI jif*i^ jL^ ^Jai ClLx-uj 



Sjjj aJI SAa ~i ~»l,l ^j_taJI (ju ^ 

xJsL^ ^-aJ (J^ < I— a d >^— d <LjLd.^kJ 



a^ljJI J m S 'f ■I" ^ ' 



^l 



,,, .til .« A 



^\j Ja^ J:^jJJ (JALaMj ^I~1 4i1J 



<f 



ia^ £j^lj ^li 






■ iJ:?J:^?' Q^'j:?^ 



^^ 




1 



l5 JL»j>.VIj ij^LiJI SjJulIII jjL-ajo 



Sc' 



Ciljl u f-ijA li iji I -> II <bl fi ^ II ■ 

.(r-o (^ js-iJi jiiii) 

j> .iaJI fu tCls aJiJ djaJlL. SjSUI ^J^'-^' t^"-* u' '^e-^ iCLj-uaJI J_a_t Ja-^ J^ I 

»(_^jLiJI .'I ■!..."■< Jjl^l iUa-uil aj jLlUI Oj -^^ 'in Cil^;^ i»*i n Jlj i"i ml ^1 A -\\ -s II I 'n'l ^ i 

j^U.1 3^^^' '-^ 'Jl^' Jfe-" t^) (»l^?^°4) Cilj (;i.->l.l (> Ji>i-a-; iiLLia.)fl Sjjjxij 



L^ ^1 ^jJ^jUl Cil ilnf J() Mil Sj^SU n^jJI 1^ jl 



jLi-ULi J&x-i jl— ^ A^l—L^l iLuKfll I 

.(^ixUI 
1 3^ .' "'M j' J ""'I Lj l>-*J jl — 8-^ □ 



•^ 



d^^^^ ^^I>J '^ij-' ^-^l^! 6^^-* ■ ^' ''* II j'l'iMiU s^IjVI 

uti-ui-i (3j^ £V^! >i-i- f. i>r .ajj^^ i4^LAe^! 6^ >iij^i I 

, . ,,„-.l ) ,|j3 S j'iKfi l k-iiaj Ijiaj) iCjiLAII jljisVI i « jn -> 3^^^-''! 

ji»i s) '^^^l j->-a>i^ >i^ 4-il fi'ill Q -('^J^l Jj^' "^^^J I 

Jim ^11 Clljl >-JiJ jiJll I 4 MiSII 

^' tr^ Jfe^' ts-'^ ^' ') ts-^J^' -• ^ ^ - '^ 

" .j^] -t^icui jiLj jmi 

• CJI D (3j,t,t-.ll) djLiuJI 



$j ft I n 1 ^"^" J— ^ (jxLd^CUl TuIilAd qax^ Ci\ uj.d^Cj ^L^ 

J^ «~ iJl^ ^ ... .Ul'.t Aj^j<ll J al".~ll J« a. J .J ... 5 
tSj^ljJI aJsLLi iUaLjkJI dJj (^1) i_^ild^CUI |^J_£,JJ_^ 
n^J jl .^Ij-UI ^j£, ^jALa^CUl ^1 "\kr\\ iU^LAJI dJjj 
(jd jj^l Sj^ljJI jx^ &JaS SjJS ^ >.>->j-> Cllxjfl-^il dli 

.ojjiu S^ljJI ^li Sjja 

(_jjlj:iJI J^jAI /jJxaiCLlI ^Ij-ia / SjjIjJI jJsLs (JjSj 
;Ldj*^ (j^XujLld d >^J^I >^l 4J ^Ld^ Q N wnl 
Ci^l^^ (^ ^C_alx ^^j I— A . ■ '^j" iLJI_u^ X ^ tk J^ I 
aj—LX—L^I iil_^>__^Vl Ciljj ^L-fcl'imll Cil— fcjj Mitl 

.AjgLLUjlXlj 

iUL^ ^ J ^^ " ^ias (LLlujj— 1 ^ ' ■ « . "~ -"^ "^ dLlii 



" V lS JI-»->-V|j 5j^L>JI SjJulIII jjL-oji 



J^-uji ^1 LiLu^VI lEc 947-1 JjJI iCi-usl^l jijia 

La 'i'" 0" ■ aLi^ ^j-ujOXI ijxla^CUI 7-l_!iid jLlL^I iLiia£ 



.jLlUI Jjxajjj Jj.^ CiLiJL^I ■ 
[a_ils iCj_sJi,l Jit MM II Sjj_il ^ ■ "'I -s ji ■" ^1 ius g 

.l^jlj-^'iirlV 

LiLlca^ J .^ \jaMI <U1«VI (j<^t I (^LUI Jjjj^l ^t-n I 

: J/- i^~.,..tl 



3' '*^" II (jnM m-^ 






(i-^iVdj-A-lliCiuol^) 

jUJ (_$jJI (j 1 iiiTlll ^jj J_A "i t I 

is^ Ci' ^r'erJJ f '-^ — ^ — ^ — "^'i 

.^jUI 

:\£3UI1 

£iA^ tCJI im ■^'nil-^ i-i 

7Ujli_LI Jf J" ^ A jal <~.j .^-^ ^ r-i 

»(_^jL_i p iiij Jlji "iiiiLi Ojflj ~io 

.dj^l 

rr^jUll 

(^jLl^I j^I iUjiJI iUxoljJ (jl [] 

^1 iin iiaj^ '^^^3 ?'^ D 

c jj jj:^ |_^| d I "i4ll Cilix^ljJll [] 




La S^Ij ^Ls 3*^! JJ^i^ ^->^ iCij^l »IJ^VI iUL^ 

3-l-uiJ2JI^I^;\X^JAJjU|j^jlJ|j^|2^^-''^'^^'^^l^^^'>^l3^l>^>^^^ 

(_jj_ua_aJI jjj_jiJI (jljj_aj (jliLJIj T ^JJJ'j ^ £>^' 



■&i- 



uHJI 



(^jJlj '^ ''*' 'J fl'^" fUjliXI Jf J A^ A , a I". I L^ ^J nirlU 

.jl^^ iilua^ jlsLkx iLiI JS Mi~i ^ ^1 ' '-^ ■ 

IjjUs VUI . «->■ JA t Vf J tOA 

J» '"-ll ^ ■...'■II ■ jJsLkj PJ^J j^'^ D 

Cil_ui_a5UI jiL^J jJsL^-a jt jlj "1 ->^fl jl :Y g^jUl ■ 
.L^jS^ ^jniiiU jisLaJLl ia^ j^ jiuiCiJI ^LiaJl 



<f 




1 



l5 JL»j>.VIj d_i^L>JI SjJljlIII J >I .^ a 



Sc' 



^IaJ ^- -'•■" ^J>ill ^ <b_u<LuiVI JoUUI 



,i Compact NS ' k 
type MA 



I ISO ext. 



tjjIjjiJI t^_>iJJ tjjl^i-ll Ji^ijJI i^ -V 




JijJll iaj ui (j_t St lis J_aj 

.(O-O (^ JiiiJI 

ji-T?^ j'j^! -^^"-^ isjy^^ ""^j-^i 

^IJJI I 4 Till iij£. (_;1 <S^ljJI J !»•<< 

jil aJJI jiJ— tj (jjjl i 7.11 i»iJ 



*j-S-^lj ibjlj.^^ 5J_j_^l (jj JS l_a dj -» n Sj^lj 



r\ "i41, J i»-i4ll S^lj jl— u vta^ ij^^-a 63^ 6^ I 1'^ 1 1 











SjjI^iA Sj_yAt jLuIa (_^)IHI 



i^i^y) fc j" ?* ■ ,^'^*JI SjSb jLw 2^ SjjS 

J i»-i4ll S^ljJ jl I'l II &Ja^ Sj^ jl Cil— ujIjjJI a^ ^ 
S^ljJI xisLJ Jf J » -^ /.. iLusLAJI dJj c)J^ 6^ '— '! 

fja <L-u^ Sj-j-^VI o^ Cul^ Ijl <jAL«XJUI ^1 "i4 fi 

jl k-iVjjJI 0-^ cs^ JLIXI Jjj-^ 15^) u *^^.'* * I (; i <^^ 1 

S^ljJI J i»*i4 ^1 t ^ I .A.A'..>i^~^ti ■><^ " j^jj-i ^°^ I" 

^1 Sjj.^^ 63-^ kij— uj 4— fcjn-^il ^ r jLkJI 

^^1 jii-LUI ;^y, * 



jLiUI ^Jas »jj-aj jiTill jJA-LI ^ <GI 

4 i£jj ' ■ ' ^ ~ ' iLijjj_i^ ij^t'imU 

^ (3^Ij1j jl I 1-^ I (^JJI S^ljJI xla\S 

^1 Jjlj_^l J^^^ -cA^VI ilii, 

I . ji^4->'il,l jt^-\ II ^jjJ CiL^^Li^ 



I 



*\ i_J JU^Vlj ij^LiJI SjJulIII jjL-o-a 




alj -> "i uil (j^uu IjJj .ijj\j.j^\ J^^lj (S, Lil_uJI 

a^ljJI ^J-C S^lj J r»1 S £-^J 6^-0-> ^J-1) S^ljJI 

^QLij SjSUI ^U :V-o t^ Jiii. j5_^,^, ^LJ .iJLJI siA JU ^ .,„Mb (aii.lj_m 

^'"•■* ''" *J>^ uli^ t^iliJI -^,^, ^^^ ^^ ^^ ^, ^_^j^ S-i-MW d.j^ 

.ililj 5j5lj 05Us>« ^ ^ ^^, 5^,_j, ^^_^ ^L£i (> jijSl jl _1 LjL^ 



<f 




1 



l5 JL»j>.VIj d_i^L>JI SjJljlIII jjL-ajo 



Sc' 



■J.^iVill 



Cjlll Ijii ^ <i I Ml 1 \ji\ S I'll SjJI a^_^.^VI J n m"i"i 
<Cll ^11,1) Cll^J ~tt.\ ija Sjlj.^^1 jl< Ml"l Mil Sj^_^1 I 

<aI^I ojj A l a iLiLs^l JjLuij I 
iUiULI Cil^^pJ,! ^ Jj-x-ll ^j-i£ (>. 1-4 MI'S II J^Luij I 

.£LiLlll j1 




j>fl 3_jl 5j_ll :A-o t^ jS_aJI 



SjLi^l ^_k. Lijs^ Sjl^^l jl t Ml") Mil Sj^l aj-^'iMi'i 

iUsuul^ dj ->l,l ^ Sjl^pJI ^jJ ^ d It llt-lll J— !£ 

^ aLc JS mi 1 Sj^^VI oj^ ?-^3 f^3 -J Mil il,l jxiLAll 

jujj '(j'^°^ '*' 'fl'^ '* "-Kj ->■*) ^LuJI jiAt II CiLLLa 

Ji»-i 4 i^ls. J" « ■ •'<^" ji j ^ S\-i Miljj Sjl— uj^l j—lIjj 

.(A-o t^ JSoiJI) SjiUI jJsLs 





LT8 



iJA JJ£. i^ <Lij"i->l,l , ki^liajJI Sjj—xIa Cl^L&^l AJ^ 

jjijJLi 1 if I'll 1 ill jxiLiUI ajo "^Ij jl t MM MiVI ^j^^l 

: JLiXI J.UU iJi. l^Ju .Cil^jtoll ibli^l 

J I t Ml "ill »jj Ci^j jljj_al j1 , jljjJI JiA t II lI^jj I 

•5jl>aJI *^jJ SjLij I 
jei-^' j' j'i^sVI .xa.1 jU j1 j^kJI jLu jjljj ji^ ■ 

.,^u.i*JI 



^jUi ..jausj-ii jj_)Lji_<i j^e-^^ t>^ t?^' »>^'^> aa^i^j) tyi^jVi jiaxji 



J^t-JiUI 

■ Jit Mi'ill »Jj JJ£. 

i^pVl (^ J^jil IJA LjI^ j ni^ Ti 6^i 
.!() ilf jUitVI (JSajj s-IjVI 



pUaikVI (J^Vj) Cil_ai(_C LJl Ml -1 <;U 



j1 ^l_ilj J^^ f-\^ ui) L4JI 1-^ 

^_1_£. jl^l ill j-~ '■ "'11 iih imI^ 

^ J ^ II j] I ^l-^~ll dJjj (Jl t Ml "ill 



I^LIUI 



"\V i_J JU^Vlj ij^LiJI SjJulIII jjL-o-a 










:-)^ji} J— i£' g^l "I'lll I ^l^^~ll dJjj CuLj dj ti JjaJI 
H^j\jlaS\ iCalaJl ^^ J ai^~.,.. tl -.Kj^ a II 4 .,..MI . j 

Cil-Sj-^i^ j^ 'Cit ^Jii. V iLiLsjJI (jj f ^JJI Ijj* J— "-"J 

^jJ^jVl /e-lj J i«1^ll S^lj 111 Mil dj ->nll LiJj ±1JJ_^ 

^Lcj-Sj i^jl^:^! P^ljJl ,A-^^ ^3) J'^ "' ~'ll <^>^ J^tk 

<CJLi_La <=^lj^! Ojjj ii^ 1 3 """ J '1' ^ " t^l-la^! i3->J^ c)^ 

.iLix^jj Jit iti'i iUL^ ^1 dj^l ajLcV 



• " (>^l " 



'•' ^ "^ 



»lji^ 



ul_i ^-i,^^' 4_«jli_« jiUaj 



.nJI ...A in "1^1 (j^ vll :"4l k .Xa 

((jj^ o^jf^SM 20) () j»,jiiee-^ Jl> J^jil : Jll. 

iu3^^_LO CjljLil jJj-aJJ djaJ,l JJ^ ibslj-a ^ylt jijii 
iCdjL&a Ji' «" |_^ ^' "^ J^ jAI a^M ^f j^ iLlJj^J 

.j^VI I, ilt-i'i Ijl <dj:^l Jit iti'il 



<f 




1 



l5 JL»^VIj ij^LiJI SjJljlIII jjL-ajo 



Sc' 







.«u| rYA jiui-Si j^jH 



•^ 



jj^ j1 i^^AJ (^ .l..^la~.ll S^^.:^°^Li ' « ■ Lua ol Mil,lj) 
A,x a^'.tl aj^l ' ""j' Aj^ '••■^ ■ <L-LuLu_^l iULlLi 

. &^j3 ^^l£ '^^ * ^ * (^jJI ' *j '■■ " ** jl u ^ ^dl^ 1 111 JU 

j1 lA n iiN Jdl^ I mil i) CiLu^jUl ^ j^^jVI Jj^l 

^Ijjl (jA.t-1 .^dJj <i— it ui l_a j1 ^>^lj ^j^j j1 <^j-1j 

i>j_^ I4JJ ■> A.^ti iC—t^L^ iiLili^l_a_lll '^jfl ^ y i^j-ii 
liULiJI CjL.li^)fl jSj3 ,^ljtVI 

J * ■ ^ 5" * ^ * *5l" ^ Js ^3^) ' al"*!! ^ dv^kll ^ULo^l 
jxijUl Jia£. (j£. ^LUI ^(j^LuJI J lA^II (3^I^J ^^Ij 
Ci^L^ L)' 1-^ "'•^ II I (I'l'Sfii iblsjJI uiiSj .^^jVI ^jJI 
^ oj iinll Ciljl— u JJ£. Jl t Ml "ilLi ^J_iXI JKxJI 
a.^.^ I iMi-» < J 11 n] T ' jjJI jJJjI t^-lj r ' ' (JJ (^ji.1 

Jxa^l (jl .(Lij_a3ln 5% : d jMil Mi->ll) dj_^l 

(jj 'j ■ ~'< J.a_l J .l.;sla~.ll Sj-^VI ^thnlljj ^1^^ '" 
. JlaaJI *j^jj ^ JJ^^' L?-^ 

' * (Oj).^ k^ aj^ 1^1 -^ ^ (j^ 1 * * < J^ t ti \ J «la" It I 

1^ O * * \ ^ 1 ,..1 ,.."v U\ a, lx^J^f| ^jj LuHJI Clljl u 

uia Jii VLia ji'n I ((jjjjL^ (jdjAaRH328A) J^jil 
:^pVl j^^ j»i^ i^^-i^ (RCD) iUiuoliill Sj^VI 

i^j-ual To • ^1 ' , ' ^) iCj-uiLui:^ (_gj~iiiin VY I 
"•' -lU-.A l£ aL-iiJI jt ^j • ■» "II Jm^ll iL-uL^II 
^ I a" ^ a j i -^ I " ^Qxjl A dt^ ml ftj < ^'* ** a d « 1 1 % ,7." 

.(iUJLj ^ ^^1^ j-i^^iii) 

Jj-;^ (> S^IjJI ^Uaijl iLJL^ ^ (Plj-ll J 1 t Ml "1 II J 

.lI^IjJI Jm nnll Sl^ (^n-tfig 
A. <QiJI:jfi"iiriU jLlUI S^Ij CiLjj^ J^l 



" H tS JI-»->-Vlj 5j^L>JI SjJulIII jjL-oji 



tiljisl jjt J — 8-^1 ty* ■''J — M-" (J! 



■/.\o 



dj ->t,l ^^ uj^ ' J' "^J^ LiljJsl 

£^jl_uiiJI ajftxul^ Jj^^j jljiJJI ts^ 'J^aJll 1j-" t^iJ ■ c^aXI j^l ^> X\ ' 

< Ja:^l aj£. SjJ T,^ (_;jLuu ^^^^^^^^^^^^^^^^^^^^^^^ 

j»>c ujS_, Jj t ,7, -. II p^ JiLA ty^ • JsVI tylt XV . 4Wu J4^l j»> ^ylt dj^l j»> 

5j — a >,V = T(',^) X Y,\ dj-^»JLl Ja:»-ll jl— iJ (> jji^ ty^-''^ 6i^ J j^iM "il l «.^ jIjj jl 

t^! 'Jj-^»^l J^i 'J " '»" fj— t .jjjS Jiiiu Ala iUla. jjSl jjSj US dja-aU JaliJI 

'is'iH^ Ji^j Aiiail <at^ Jitii^iU j^ Ji^j ay^i»_a j^ (j!^L«JI (jliA jli*J 

• '^ -' • ■ ^(_s j^.^ j:;-SiJ (^ Jiii_aJI jl . dj-^sJLI jJt jq -^ILj 

jj^ <Jj i iM "ill »jj J^LA 

a^) J 11 <i J ^ I M 1 dj -»l,l aj£ (_yoU ->'il jJI (_gjj) nil 

aj — a >,o =T(',A<')xT,\ dj — aJLI ... _ - 

I— al dJj i'\£. 7UAJ uj aUZ) x-a Ljj Js ' * ...I't" t ^ , -.- H 
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5jjjj_uo (RCDs) - °i-=> -ti ji J - II s ji-=>i ° -II 

^ 1-^ ~. ...~. ^j^jIT jiTT iiUajj iU^jJJ^I CiLi— i^jlil 

iL_iJI jUI i tj Ml II olj .ijlJJI jl J-J-ll »j-S a.t 

pUa^l ^ ■ ^ ■- > "I aI_£. J <"■■ (Cilj-^-<.£^^jlMCBs) 
(jiljTN. jiUaj ^ jAjjLjJI t-il-i -^ j^_k, jAjjLjJI 

j-^I fi JLUl J I iMi 1^) iC-i^LkJl ciVi-^l Ly^L&j ^ 

^t\k ~. ,..! oj Ml I ^^jj <Gl_S i^^ljjJI iLljJLJ (jj±jl_id 

^ (RCDs) °i ^ -H J- --11 a_iiuilaJiJI 5,)4-^VI 

j'-^ ^ *l A^ II 5j— S^l ^LLxuj aJI I4J) t^iA^TN '"** * *^j" 

iOj a^ iJ^LluI >I I '* -^ (J ^< « I a'« «-*• ^__ijLj ifl^ II ^L-dJo^JI 
^ LbJJ Q VJ aHj Sj lAx^ 4 It 1^4 n 4-^1 til (1 Cllj ^ vd 

"■I ■ -^j" II ■ j'^l ^ II V >iJ-iJI LAjI jiaJl .|jxLjl_^l J.^1 

.iu^LkJI 
Ji^aaJI ^yJI j^jl ,TN-S jTN-C NN^I d. ...Mb* 



j»lA^/^ 



1j i^Ljj_4^Lj jlj_aVI ^^-^ t^J-^ 
(jA4 ^ M.I J (; -^ II Cllj aj-il aJll <it-i4MI 

.^^jVI ^jiaJLj (jA4^M.I ,i^l /tj-ll-»JI 
iL9l_S ^-1 A ^ ■ --^ ■ <l_j|_9 <^l_JiJLlJ 
dt-liilljj jAa ^'.tl ij-^ II Cllj Cll U_SjUI 



. » I- 



ai ,L 



J"-r^ 



aj a ? l 



jTT o^jya Nh^l d.M.Mi^) (RCDs) 

■ TN Nh^l 
^LLaj-lLl ^Ij-^VI ^— > A^ ■'='— 'J ' '*> 'J 



I j'"^j~'j j-~* 'II L^ ■■^« ■■ '^"j .v.<tl 

;j£LaVI J^lj I ih4i ajjjl_u Ul <(J<9jVl-l 

iiia^l^j jlIT) jlTT t-ih^) 4 liiioJI 

. *(TN t-ih^) JjLaJLl Jus^l 



^ 




J a^Liii o^L»Vi_j a^L^sL^i ^L»Vi 









.- J 



,■ f "--^Vii."^ 



• jjjiii £^jj ciijj^ Y / ^ 



1 



• ij aUI a *<-^'''M ^^ qJ 



^ 



esiUdi 




iif ' 



J^lxll jjff*irtll djjij ^li 



..a:^ 



^j^l Ci^Luajj 






(j^tj-t^t (j^ ^Lo^ ^M I" 




4jU:k 






j^-bAd jjL^^ j-iJLLa d j^lj ^-IsL^ 



J 'A ^ «l A-N. H * 









(*ii(|"tiiiU So&j jj£ j-ki"iU ij^us^i (j^j£ : ^-^(^ j&ui 



V J a^Liii ^L»Vi_j a^L^sL^i ^LaVi 



-»- Sj^Ij J-1JJ3 iL^^ ^>i ^^) tfJi-^' '^'-=>-^ u! 
"*" jIjjlJI j^ 5j1_C Jn"i m"i (iLuiudl jjSl_aVI J^lj Ja^ 



«Q2U ^LujI ^fi£ dj^lj xisU a1 Cilj^ rf*lrt 



O^J 



'QJI 



dJjj) >iSi^i ji rill ^i— **■! (c^ J" ""'"i"' J^j-ii J 



TT (jAjjIj iiUaJ Sji^l x_ijjj CilNliM (j^j_aj L«jJ£ 
iE ^^ -.r.j <. :Y-\ J jS_uJ( 'J^^^i^VI Cy j^ ty''^-^' J-*^"^ *^j-»j ■'sj^' jl/i 



jjjjillj (i<Vil l 



iia^ iix^jJ_LI Cil II ^jlll ^j .4Jj() Mil dJJ S^ljJI 

S vujLAd TLo^ &j '"**j ^ '^^ ^r^'^^ •%! t-^"* ...1 * ^1 u^ JUI 

ojiij ^'>~^ J JSi-uiJI j-iaJI .Ciljlj— xJI j1 jlj_xJI 3>^ 



.1^" 






Ja.lJI tboAlil J.1.UAX Sj^lJI gJaU 

jIJ Ijl jisl—aJI 3i(_c! 5jl_t)f <JI_Ull Jj I Ml ^^) 
^j-S j] i<Lj ^j_a-uJll J_JiJI (jt |j^Ljj_4ill dM-JJ—uiVI 

.(Jj-aiJIj J^aJI j^ljtV jt <i(^jljiail iiLi ^ji jlslaJI 
J" ") ijla fi • • iLalx dSm i ^I.A.Ia "11 ^LaJLi jj^^j 

v^l lXI j * ^ (jjxd^LJUl * --^ ^ ** ^^ J i_^ a.JU n^jSi 

CiLjjSjiJI Jalij ((^jljJiJI (jj ibLaaJJ ^^Is^J dljiklij) 
:^L£. J^jMj ^ ^Ijiil »j^ iUlL^I CiLuit,! jl. 
(j^jJaS UAdI ^ • — \ O 
LjUa^l AjljjI j-iial "I ' — \ ' 




<l^-^>^ 



Jill i a.^ i-\J JS_.SJI 



: iL^^ill ojii J n M I'l 
xJsli (I ....I'.A ^l^ ^|\ Ja ^ J "• ■■"■ ~l ■'<^'i ^^jJ I 
U Uij ijj^)l\ p<;-»"ill CiU'» loj J^jJI jji»ifi a^lj 

j1 Cf-'^l yi J— ^Ij I <i«*i J^^J Cii in I ^jj_j <L^^ I 

MCBS jl (5jJ SLji a J.UJJ 5j_jlj Tl (>) iCjiU 

nJI .. Cilj(j i>*ii Cilj-^JJ <^-iLuu 
"■ ■ ■"■"■ jl ■ .^Sj Ci^ti^^l "■■■"■"' • ■ <j~ CilA^-l^ I 

. ij ..^ sj jtJI... cIj a .^1.1 j_tl_j_sjMCBs _ll 
.Ij^j ijAjjlUI I iiiAsj jjL^I Jjxa^UI 
jf ^t-iMill |^i£. a "i liUj J I MiljJll j1 JjKJI Lj^LJl ■ 
.jl,^l ^ SjjdlaXI JjL^I loIc. J^Ij 



j> J-^"iMil ,l ^^Ljj^iJI jLj^l SjJ^i 6! 



C 



r 



J J a^Liii o^L»Vi_j a^L^sL^i ^L»Vi 






^fl£. <nJI .. CiIjIjjlU nJjjUl u^^j <Ji^ in'ill jAjUx 



J^J J J i»-in S^lj &Jsl_S alj -^'i Mil 

iULx_s 4jLa^ J— ^J-* '-^J-^ (-^i ■ '■■■^ 
(jxiij 1^ I fi'i 1 1 <|_jj^jVI ^Jj nnll J^ 

I (] 1 ^ i^J^ ^J-A J^ (3"' ^ ' "^ '^>" 

J J ^" ■ ) jI__lUI x_ijilj <C^_cLi^ x^La 



T o La j5^ (Keraunic) ^j "- ^ j jL^aJj l_4xi£ 

^ JJJ — xJI jl — 9 ij^ii- IsJ^ (3-a jj^° — a jj — i^lj 
jjt at! &j^ <L-3LJLa ' * *< *j ^ « 1 Ui" " d i'*Ui aJ( .•*«! a.^^t aJ^( 

„- -* .... .«.„ 

Sj uu ^^j-A oj I aS j^a "^'*A j_^ ^ ^)j Ha ^ ^ «^ &_d 

iLuLul—^ ^J4-^^ («-^ J "*"' "'"' i^^l "'' "*j"'' ' ** ■ "■'■" ' 
5j_^VI oj— a J i»^4"i j1 toa-jj (CiLujj "iSiyi Jj-a) 
Jia£ >^,^J £JL^ ^ "•' " *J'" (3^ 1 .< .".1 ^ j~ j1 ^Jiljj 
' ° K~tl jl '"I I ^^liAI_aj j'j -^ ■ I j"'l^ ^ ■ '-^ ■ j] La 
iC—ajL^ [^jla dlljj iLuxiLla iLuiLui^ jjRCD 



.(TT o^jl3 

iLiJLllI iLajUl ijs. jAjjlUI iLajUd J->j^ La,iJ£ 

a^h vbLLi j^^l (^ liALa-UI jl (j 't II ^j-a V>J— > 

.J^jJI jj 



O^J^ 



HI Ljia^ 



)l a — a CiJ 



iTT (jAjjLUI CiUaJsLkd 1^ iCil u^jUL) 

(^j jjSI jlRCD ' aK-.ti jLiiU ^^iiLaj 

.J^jJI jJj-aX SjiljJI 



L' 



J a^Liii ^L»Vi_j a^L^sL^i ^LaVi 



-.1 '^jl^ II J U,..lj.\ J^_xJI ii^jjjj 
jllj -^ "l ml j1 <Jj-X-ll j1 d 1 i\ lAyi 
^" •'•■ - dMuVI (Ji^i (^11-^ .UfSJI 
* *-^ J< '"■ * 
S^^.:^! ■«I|»A.".,,.I^ . iLajLi^^l '^ ■! "^ II ■ 

RCDs ■ °i-=> -n ji --ii 4_iiuol_a3 

jiijj (^ a^Luia. <(jJAat (^ r • ) 

ibj — XJ ^Ijjj jxul — ^1 j — ^1 — a 
Ij^J J- ■■« II ^ji.^ "•! "I" ^11 
(i|j:^^| IjjJ jjt Jji^Laill (jj >AJJJl) 



^L&^ ^1 nii^ ■ **>- * «GLi 1 1 1 ^j^lJjLUI ^iaaJ ^ * ...Ml *j 
liUlLUI j^ldUl jLkjLi u^L^-uVI 

^ ■"■I "'^ Cllj ' °l^ ~*l jl "I I ^ ■I.Al a". Xj^ ^] 
Jxal ,iJ£ (j ■ ■ a| 15-^ ^ * * J^ ^ * * ) ^^ '"J "' " 

I iiin^i »lj^VI Ij^ •l=>-"j-> ■(^-■jj^' ^"^3^ J^j-ll 

djxaj ■ '-^ ■ (_^j_llj >ll^ ~. ,..tl . ^j^\ ^1 ijAjjI—jJI 

iLsjiM'StI ^l_«Vl >i^ ^j-sl^l jAjjlUI Ci^L-i^jAj 
iCil—usVI-i (^) <Qi <Ujj-xi,l sj^^^VI ^L^ iLkojJll 
j^L iLsliJ ^^jLiJI ialij (3_a ^p'G ^jUI dUj ^^Jl 

^Nl^l ' °l^"tl jLull ,_,1i.^I_3j jl-^ J^>" ^ 1-A.XLC ■ 

(V-\ J JiiJI jK.1) Cil n Sj-JUl Jusi jit SjiUI 

Y iOi Jj^l iUsLUjIjJ j'^l'^ '"'^1 iLlLo:^ (jl nrA ' '-^ ' 

jLlUI j^ 



4>a 



DB 
500 mA 



V-. Y 

4>0 4>0 



30 mA 



^ &jlu J^l 4J jM ll^rt >^l 4J ^J^ 4^ ^Ld.^ 



uXll 



Sjilj j-lsL-aj Cil I I 'Sjj :o-\ J JiAll 
iL-LLol_aj <L-il_A_^ Cllj J:^J <Lij_9Lj 

X •ii^ I 



'-^i (j£ jAjjIUI JjL-t ^ji Ustk (jt ^jjj jl (jiaj ■ 

(^1^ Jj-JLuu (jL— ^ <(4£l ox^ x^l fi ' * *^j" r^-^ ' djl£ ■ 

^jjjljj ijAjjIj Ua^ <GLi ' ° '^~'*'j' '"'" ^i-^i °~ii 

^ * t< j" 11 . q5 a d ilf 

£jduiQXI C)^j*^ d'^j*^ cilJj^ (^ <Ui^j3 

J J-U^1 LS''-'^ ^ * ' LS''-^'^ J^J-ll iLljJLi S^lj ^Jsli ■ 

DDR-HS g^ji RCD ^s--.ti jUiu ^^lii ji^ 

SjSIj jJsLs jmi jj ; Ml ^^) J J ; ni 1^30 

^1 jiljdJI tylt (tH-^^J £>■ IP+N ^ii:i 

.|jujli.a j:kLa (^jAj 
^JJ RCD ^jS jJUl jl iJiil (3I lAL-aj jl j.^ ■ 

^Oia jmi Jj wii ^yit) jAul (^ DDR-HS 30 
^1 jiljJI (^ID'Clic) g^^ ty^^l-^ Jj -."i 

Li J CJ Cll— al a ^Ij o\ 1X1 ClIjJJ (^j 3LJ 

.^IjxulAa ''^1 " (j*^ "■"■ «apl-Lol)^I..Jiiiit II 



iiaLxJI Sj^l ibjiJi aiaj (j<t~iMi~i LaJJ£, 
uAjj'G l~t~^ ■ (j<<lj ~....tl "■! ■ ' *^ J' J 
U^jSli L^ Jjn tl,l Cilixal^l jls <TT 
. a 1 ■^ "4 1 1 j l t" 11 d 1 1 . .^ 1 a" X *j/] 'v I ^ I ^ ^ " , . . 1 

.(j^Li-iiiVI iiLta. jUoAJ dJjjRCDs 



^ 




J a^Liii o^L»Vi_j a^L^sL^i ^L»Vi 









-> <- 



4>0 4>0 4>0 



30 mA 



30 mA 



30 mA 






I — rn 






(S) (_^l ^j^ J^illl £j JAJ jj Kit dj^lj ^JslS 

JjaJI Jl—latt Jj-o 4jU_^ jJaljaJI (jj f JJJ' Ij-* j^jj 

' °l^~tl jl ■". II J .I.Ala", ^j J ^) |2;\_i j. .» ~. II . AJ^ ^1 
Ciljfi-^il ^) <usl^j a^ljJI 2-^li jl.il£.l jl .diti-.lll 
j^j iUL^ (^ VI n "I-.I Jsl (jjS3 (JL-UI iJ:»J-^ tyAt 
jLu ^j^ (j! 'j'^ " SjLi^ (_^j.^1 ljLlujI j1 4afcl r»*ill 

JJI a Jit i. (> ts^jVI tijiaJI ^yJI J_il_)JI J (] -^11 

.S^IjJI ^Jsli ^'G »-laj ^^^ iCicL^I 

j-usl jjiis O • • ^ J^J— II AjjJLi jji»-it ojih vbli ■ 

S. £JJ .(^yil^lii 

DDR-HS g^ji RCD ^s--.ti jUUj ^^lii ji^ g 

^yii-olij SjjIj jJala Jliil Jjj^ ^^) jjiil ^yiiaf' 
iLijAj J" -I S" ^l_a ^j£. (^ ^ ' ° "■'^ ■ ' ^JJP+N \ 

.JilJdJI 

^^ RCD ^j^ J^l jl J-JiiJ (3 I rAI S"l Jl j.^ ■ 

^Oia jmi Jj j.M ^ylt) j^l j^DDR-HS 30 

iUoL^iJI jiljjJI ty^D' Clic) \ ^jj (^liAL-aj Ja^ 

iif-\ li^yi) (^1 ••• ol I 111 CiljjJj Cil il 1 ^Li 

.^(jxulAXI j^Laj if ^ ■■■".llj 

DDR-HS ^^ RCD ^s--.ti jUUj ^^ii3 ji^ g 

jPj-ilij SjjIj vbli JLUI Jiiuj («it) j-iJ.4t tjiiar< 
.3LJaVl CiVLu^i CiVLuAJI 



jjjj_Lji s^^ ^yit ( j a ?" ) 

ii—iJjjJiiiVI »j-4^VI 5jl_a_aJ) 
iL^I_3La Sj-j-^^l Jj— a -J ...I ■■■^ II 
-.M ^ ...tlj X 5. 5 ill -.r.l . .11 

... 4_ujj:iijvi cij-^^i s^^-^tj 

j^aJI JmVii jl ii^ tCili <(^l 
I .Qf .".I . .< . * I I ,*ta I . .1 a I'i ^ i..a . . 
<XJ£i\ £ijj ^ II jjG Jiaf. ±jjj_& 



JT.I.^Ia" 1 fl..-^ (J>9'^ <Lt^A3 jjKin Sj^Ij ^IslS 

L&j j^l ^ .t.yi iLlLo:^ ^jl nrA ■ '-.^ ■ <GU <<UL^I ojji ^ 
'^ .I.Ala". Sj^.:^1 eiljlsl ^fl^ (II) SJia J JaJI (^gj'iiiifl I 

.jUUI sLaJLRCD °i^-ti jLiiU 
' '^ ■ x_ijj_jj| S—^^-i ija S ^jl -^ II ^IjjJI iLsL^ B 
^yiia r • • jt RCDs 30 5,i«-^l aia.a.l_jj l(j"ijl o-> 

. 1 .il^JI -(j) JuaiJI 



L 



V J a^Llil ^L»Vl_j 4^.aJI ^LaVI 



x>^fel 



-± 






f^ ^^, 9-, 
4>0 4>0 4>0 



300 mA 



30 mA 



30 mA 



30 mA 



jljiL 






RCD. jl4^ alj-Mriil Sjjjj^ ^yAj V— > J JiAll 

V-> J JiAJI ^^! j^j^ 

d 1 1 . ^ I a"* 
jjl_a OLiSj3 iULa. ^) ,_^l_aj3jl Jxa_9 jl^-^ -Y 

oi.a> £i^RCD , 4IA. -.t ,| ^L-^JL^ ^l_a3 Jl_a-^ -r 
jlsli JQXI Jj; ■■■ ^yk.) jAul |_yiia DDR-Hs 30 

Ji ^^ (^^^-L-^j ^^ N+IP t^l-a3 Sjilj 

.(jii ll^tl j:kLa ^ ^^1 j1 J-^lj (^JAJi S^lj 

^ji RCD ■ °'-=> -ti ji ■ - " ^'.^i °- jl— s-^ -1 
^Oia jmi Jjiui ^ylt) jA«1 ^ DDR-Hs 30 
^^1 j-jljjJI ^^ ID'clic) ^^ ^lr^( s". J4_^ 

.(SjSlj JiJ j^! 

p jj RCD tiii HI J • "• " ^^j-il-aj jl j_^ -o 

■JLJil J;ij_ui ^^) J jj .1 Jlc DDR-Hs 300 

jLi-lil iUix^li-j Sj^.:^1 ^1 1 A."., ..I . ^IjjJI J ■! A^ 

jmi Jj .Ml ^^) jj-jxt j^RCDs 30 1 4K-.1,I 
^yltP-l-N) \ ^^^Li_iiijj g^ji ^liAI4 "i Sjilj jJali 

^ Oj 1 iS Cll 10 S ^fi£ (_gji-> I ljLj_^ (^j-i-J ^^Ij 

.uUI 



^ 




J a^Liii o^L»Vi_j a^L^sL^i ^L»Vi 







^«jJLr«i/> 



,_pjUj SfLi.! aH"-^ ilLuit Sj^l 

6^ 






^^1 j>^....8lll 

.(A-> J JiAJI 
.^-La^l J.a-1 SjLJI isUJ A (_;JJLJJ 

—a S\\ i ijujLiJLl j_^U aj_^lj Sj-^Ij J^VI (^ ■ 

jJJjI WIS' 5j^ CjI J (j^-uijia (jj iL^ JJ^I 5jja,^l 

J I nil .nJI... (L^MUIj J^JsJI ^JJJ ^LlJsVl ^LlhJ J 

islijj (l() (] il Mil li jU J II n] \'\l \ ' ijji (jMil^tl 
(j^UVI >-i^ '1-1 lx-t.1 "i'-^"- '"^'1 [ijis idiLUI SjLJVI 

^■'•< ■■II 







iajSdiiaJi^ 







d itintl <Ca^ 


r 




jijlll iCi^ .1 riSfi .iUUis i^LxJaJI iCi^ 


0)j 




JTlMI 


r jl ^ 




j^jJI <Ci^ <jiU^ 


\ 




J^jJI iULus 


- 




JJ^^ iCaJala / »Lia SjJJ 


\ 


- 


Jj.ul£. iCij£. 









L 



^ J a^Llil ^L»Vl_j 4^.aJI ^LaVI 




lEC —11 ^■"■°~Jj fl<ll <LlJ ajJI <Q_l^| Ja .^I.A .IU~.~. 

.(\) iili iUj^A-a 5^,4-^1 ^J^J t^J •^^'-^ '■'je-)" 

(^ ^jAjji_ill tiljislj (jiij_a_a j-M n JS ^^ (jAjji_lll 

Jxal jjt (3 Mii'ljJI jAjjIjJI tijJa j-« ( ^ ) *-js 5^^ VI 
j.^l_A '^jj-' ' "^ ' 'I— j^ i^j /f^ Sj^L^ - •■ <j ~" 
Cil -."i ^1 (^-^ -^W ^y^ jl) J 11 nl \"l/ > • t^Lail 

Ci^La^^aII aI^JLI J-^I run 

<La.jjj SjSIjJI jLiJi jjji.^ j^ iCasljAI ibLsjJI Sj^^V 

^IjjJI j_i3ljj Ci( 1 1 "ij-UI ^>>J tit-ii ^1,1 Sjlj-^l 

U^ljjil ^— a) tLijI lino ^ .«U5a <l^( iiio Cilj Ifl* "">■ 
j1 IjxiL^ 1 () 1^ (^1 3 I'l t t,l Ci^Ll^^I SjU jii Vi JJ^J 

(Declic 32) ji^ ^xy jjLa-sj aa,(j ^^Ua^i 3, ,hjti ^^.I-uAi ^^i \\-\ j jj^aJi j j itn 

ii-ilo ^ II ^j^^l jl •aI-£' J'S mi 1 iijjklxuj i^UI Sj-^^ 
JJ (^jUsOi jJJ ^xY Cll — tij— s (^ + J a.lj Jjis 

^ '^i ■=■" Cll iUait,ljisolation J.^ °" cil -'t-" - 

aI -^ ^^j s^ljJI jl— u c^lt, ■? ■ ^1 .A.yi -.iM . .11. 

.Ci^U^jJll 



3_iJjjJI S. '■ . (] " iLL-i^lj a -It-".". 

-.la ,^ljtl pU.AjTFP J.'.S ".Jj[]<" 



^ 




J a^Liii o^L»Vi_j a^L^sL^i ^L»Vi 






ijUyi ^\^ 



5jjijy*aS1 






Ph + Norlph + N + E\ 






Clj Yf- 



Yj»j \,o 
(rj"Y,o ) 



<QjL3 SjLJI 



at Y ' j^—LAa 



C.lj 11' 



Yj»j Y,o 



jjial \ "I / \ • (jiuLia 



(^jjs Ja^ jiljj 



jjjjt Yo SjjIj jJsli 

al Y ' jd m'l 



cij n- 



Yj»j Y,o 



i^m Ai-^ Ml 



jjjjI Yo SjjIj *Jsli 

al Y ' j(; i.^'i 



cij n- 



Yj" Y,o 



r^ 



^Lils'^l iULuii 



al Y • j(; i.^'i 



cij i^' 



Yj»j Y,o 



jxu^UI iULuii 



J 1 1 fil VY j(; m'l 



Ciij vr- 



Yj"l 



( \ ) ^^ Ml"l ^l_^t jt CM* 



al \ ' j(; infi 



Clj Yr- 



Yj" >,o 
(Yj" Y,o ) 



iLijLjj4^l aUM 



((^{LuijS ^ iLa>4^j4 ^jols^VI Ci^La^ ^lalXI 

. ] * '"I YO Ot .ll , -> A 1 



L 



^ J a^Llil ^L»Vl_j 4^.aJI ^LaVI 



\^\j SJ^tJlt ^j^t JLa3Lil2yt 0/ ^ 



^ l_iJI_£ '•■ ' ^ " J" -J '""■ " ^ ^'j^^ <Lj^ dLlii 

iUI—C JSmi ib^:^! iC_ijLi^^4^l ^IjJsJIj iCi_£.Lu3JI Q 
LijlJT J"' ^"■~' .Sj— uiLi_LI jj-Lj ojjML-iU LAj(JT va 
J^l JajN^ ^_k. ii^jj ^ II Sjj^Ia j—ii- lij "il <tl 
^jUI aii ,_^ oj m l it ,l jj_c jl^Vl l-«1 .fjjj^lj 
J''""' "j '^'■^°'^'"' ^1— la "■' 'j" '■■" J^ I lIIx diiX^ 

.^yiaJll t^jlUI J^ 
<La_-uJ itiiX^J ^J-il-^ jj^— ' J'^ "I'll >^J-^ ^'^'-■j D 
jJaljS Jas/jtj_9 Jia SjjIjJI ^ 4la.lil,l Cilj— liiil 
.nJI ... CiLuLA^Cmj J""^ " j-ui^ TUjIAaj S^ljJI 
jt (jiaj (_Jjl — xJI jiUalll JJj-J JJt JJ-j — aJI ajLjj □ 
CAir-\ t Ijl JI—lLI Jl I Ml ^j£, ajJJ_£, 3j^ itlj '»'i 
Jo ^ II ij\S Ijlj <j,^ r AliaJ u^ OJ-il -» dli mjj 

4"liU-. jl^l ^JJ^jUl P JJ ■ 
^l_^^ai ^ J j in4 "li b Lij_»iJI t^jjj_uaJI t> 

I 1 in'il jl n ->V dJjj l() "iiln -> t \-\ i ,^UI aJQ 7> VI 

iLi_sl^l a^^^^VI j' •"■^' ' """■« -J .<Lil_a:^l ^ JS..UJ 

ajbj Jn ^"i ^_l£ (^ 'it 1,1 jl(j -^ II «jja :<i mil m^ll D 

Jit iViII iJiILIjj »Ij_uJI jA.uj Jlu ^Ij :<CiKlll D 
.(^1 ...iCiLij.aJlj AJS^\ j"-' ■■■^ ") 

j1 j.^a-^'-A 1^ -w ^Ij iO^Llj^ ^J>^ '^^ ■ "■ ■ Jjj^jIiJI ■ 
pS-t "ill al W\\ (^J n T II Jx^J-LI j1 ^ijLa Jl_j_^ 

(^T-^ J ji^i) 



^ 




^ Y J a^Liii o^L»Vij 4^.aJi ^L»Vi 






O > ijt ^Ijj^l 4_xJiLa LjJ^jJli dAiA. -.,..tl JjKU 
:Uaj (\r-J JiiiJI jK.1) jjou 

J^^j_« ^ ia_LkJI ■ '-^ ■ V) <L-i_ui_ijj_II x_ijj_jJI 
(jAjjlUI tij-b iLil^J jl ^^ Ml I'ijJI j^_sljJI (jAjjlUI 

^yit jjLj jlia (^ tr^j'^' ' .'J"^4I I j^j jiii (j1 k_taj 
.^afcljit-ill iULJLa Jla t-i iiAILi ^' ....'.jll a^Jj^JI <L^jJ 
C^^HI ;jd Ji»-i 4 ^1 ~i 4 fi alj-^ ~i Mil (_^jjj_iAJI ^ B 

.^afcljit-ill 4JLJL« x^LxA JjS ^ <l_i _i.A^I 
OjJ "^ij Ojfi ~iMi n iLij_3Lj ^_k. Jjit-i ^11 J:^1 ^ ■ 

nn mTi Cil d oljLd ^^i£ J ^ " ■" * Lo-S ^ «a<1I ^ 4"..l\ll ^ 

jjUl ^^Ij—LoJI < U LJ1— a ^_k. lJ J < ~i 1 jL_i aj-^ "iiii nil 

d** ! * It^" A ; « ...1 4*4 



L 



\ V J a^Llil ^L»Vl_j 4^.aJI ^LaVI 



(Jii ji\j kjUU^l i-^j^ -t 



S^ J-^1 aj'> "'U Cilial n ^yi j_}^ j1 J-iV '*-J^ '^JJ 

.(_;^^1 ^jSLaLi iU^LkJI 

4^^ igi£. I a'iI ^~I lo^IjJI -.IUI ■ "■ ^vfl ' '• "• «~J 

j^lj V <T <> i^^^xA iU_S^I ^LaVI kij^^J JJJ:^ ■ 

■^ ■! /- -V II jjj:^j ^-^3 id— Ij-l TT n III Ijl ' '^ ■ ' " < 

J .".I • ij]<"j d .<.•.!<. 1 1 
(LujjUI s=^lj^VI ^LS Cf^ J (;-» II (_gjl iirin iajj »l.uij| g 

.4jJaJ,l 3^=^' ty^ iLa.jLiJlj 4fljiM<;l,l 
A iU\n J_^ ^" ^H -•! •It-.-H . jtjl in II jil>:U)ri ■ 

. \ jIaJi Jjj^ ^ Cf-^ ^ 1-^ 1 d "1 n I 



^yisl jJila 



4_ijjj_ii s i ini^i (j_a rr/V' \ tytj— aJi J "ijii 





fSh\jXSL.hjLM^\/y 



zone 1 I zone 2 



zone 1 



zone 




zone 1 -•— 0.60 m - 



2.40 m 



Ki 



alft-^'iiriVI J^JA (ji« 




\ I J a^Llil o^L»Vl_j 4^.aJI ^L»Vl 








zone 1 



zone 1 



zone 2 



zone 3 



2.25 m 



^ 



[^ — 0.60 m— fc. 



-2.40 m- 






0^60 m; ; (U^^' 
zone 1 )><^ 



zone 2 



0.60 m 



zone 3 



y 

0.60 m' 
zone 1 X 
- - - ' 0.60 m 



zone 2 



2.40 m 




zone 3 



1 




1 






zone 1 


zone zone 3 








2 








1 






2.2 


5m 


■•-0.60 m-»- 


^ 


1 ^ulj JajL^ 





















j^l dj^^UU iCljLUI iLlL4JJI J^Lk d^h'lrtll (^^^1 ^^oajIjJI J^^^I ^^ <^jJ.I dj^^UI A-lL^j jlc jAijJI ^^j J3^ UjJ£. ( \ \ 



(j^^\ ^CluS < 




0.60 m 



- 0.60 m 



.(jxijJI JQjjl^ kjL S~^'ii ^ XMi 1 • ^fOJ^ l^J nnim ^l^ jl Tujl&a il^JJ V i~Y J J^^ 



L 



^ J a^Llil ^L»Vl_j 4^.aJI ^LaVI 



ADS 


BB2 


BCS 


ADS 
BBS 

B_C_3. 

AD 7 
BBS 
BCS 



(* - *)\(- 



^l^^^^l 



zone S 
(zone 2) 



ADS 
BB2 
BCS 



-WC 



ADS 
BB2 



BCS 






h<1.10m 

ADS 

1.10 m<h<2.25 m 

ADS 

BBS 

BCS 



dressing cubicles I l(j^ /rp^ 




h<1.10m 

ADS 

1.10 m<h<2.25 m 

ADS 

BBS 

BCS 

ADS 
- WC BB 2 



BCS 



d i.^a'.A iLijji (j^±j^ ^jjJIjj *-a Sjjid (jjjLuijI :*\— Y J J2^ 



ADS 
BB2 
BCS 



ln<1.10m 

ADS 

1.10 m<h<2.2S m 

ADS 

BBS 
BCS 



(jujiUI iiji. 



zone 2 



zone 1 



(■t- <- ■t-)k -t- -t- -t- T^k-t- -t- ■!-) 



ADS 
BB2 
BCS 

AD 7 
BBS 
BCS 



^j'i t"i n (j.aj^Ld ^ >£ a ^ jHuLd ^LujJl V— Y J J^-uj 



jAjj'QJI tjJaS ^yJI 



dLiXI ^ s-bA j_L.ujl&J 



^pLa-ULd^ X-ULd 




j^^l (^jLuIa Jeujl\ Y/ Y 



aLo^I (ji (ji"ij J(]-^ It {J^\ t i n<i Jajj A— YJ JS-uJ 



^ 



icsiaiA j^ ibo^^i diUUaUi r/ Y 



iC^jLuiXI ciVl^l jA < I ^j u^^l ^ Sjj^jJil cil iMil MiSU cil^ iit-i'ill 



r ^1 (^ Jj^i 




^ 1 J a^Llil o^L»Vl_j 4^.aJI ^L»Vl 






2Litf Ut^l ^l>ttj Ciixj^jjii^ JuLA '([^^;^~ 6^^^ tlfUttf jj -V 



-.Sio^Alt ^^ SjjSiil A Jiin'tjJI Cililt-i"il.l t^JL^I JjJaJI (>ai4i 

lEC 364-7 



>_u^jiiJI jlj^ 



liLuulUI 






I'll I I, Mil 



OibliJIj 



IP A^jJI 



^La^l J£l^ 



t^^l 



(RCDS) 






20 1 



ijVI 



TN-SjlTT olt^ h^ n 

if t I.Ala" A A /^->. 

•(S £ii) 

. TO < 
.jiljjJI 



(jSUVI 
(jSLuilj 






j1 Cil dU.^JI 



tysLi. 



27 1 



laAS CJ^ ^ T ^liikJVI ^J^ jLal .i^ 



^^i.;^ ^lalo 






(T) X 



Ol j II A^ 



24 1(.) 



laii oJ_ji ^ T j^LLkJVI JjJji (jUl j^ 



\ A^Wirt 






isli J^lj (J.I 1^1, 



(^) 



Cll j II A^ 



23 1(.) 



_jj CjJ_5-3^ T (J^I< ->"iVI jjj^ (j'— °^ J(] -^ 

RCD jjjjI ,ji«r > 



Y h5U'.. 



J ^ 



RCD j^] jjla r* dI:Luj|^| 



21 1(.) 



yii^t^'in 



aUI 



j^tsLlXI ^Ji .1 j-^ll (^jl Ml "in i^l—usl iuj 



(VT ^ii.i^ll) 



28 1 



^jLuJLS 



CiJ_ji ^ T t^^LLiJVI J^J^ CM'l J^ 



<a i--^ J a L^ t A 



-CiJ.^t-(jAU-=>"iVI .u.ujj-^tal j(;-^ 



\ dst-i'in 



L 



^ V J a^Llil ,3$L»Vl_j 4^.aJI ,3$LaVI 



A^U^I 


II ^ 


22 1 


tfi^ij 


Td^h'in 


RCD ji^'\ ^yi« r • aK^uI^ g 




24 l(^) 






y\ , >Lj4iji jj^ Aii4ui^ 1 










OJ^ S • ^LLkJVI JJJJ^ (jUl J^^ i]ajM\^ g 










.(0/r i^jiJi jui Tj tMJi) 










djIjjiJI ^jJ-1 AjUd 


X 


(T) X 


II A^ 


31 1 


^j^ 


(v>rjjj-js)i:i_3LuJi 




r> 4t-ic„l_5jijU_5 






35 7 


cJ^ro ^^! jii UL t^jjjii J4^ j^ 1 


JixJI jil^jj 




RCD j^l ^yio 








TN-S jjTT t.t.^. 1 


(V.i)i»^ 




j>lj--»"iNiLj Ajlij 






35 5 


CJ^ TO j^l Jij UL (5,uiii j^ j^ 1 






RCDs 5>^1 








jAiolyioo>> RCDs sj^i 


(V>0 ,-lHI^II) 


• ^i'^i 








31 1 




Olj Jj— t (jS(_ol 


jlSELV Aiiu,l_3j[] 












■^ie^ 


J.^ StLUjI^JjD 












S Ttj^ rt Cil-il^^ ) 














(jJI ■ Ji^lj^ , 

(V>1 ^^\) 


SELV AtLxuljjQ 














£uLiJI cil,ijm| 














SELV AtL^ljjQ 














J.u3i ^Uaxul^D 














^Lj^iJI 














^T' Stuul^n 














RCDs jjj^l 














iajj ia=Lu,l_jjn 














O^Lk^^Lubl 






































Rrnc J .. .) u y. hU,..Ij. ;r.r Sj 


jjil^jUl 












tCijj^MI »I^SU J^-^ II (5jLuLU -tajj^j 


(v>r iixu.4ji) 












tLk^jLLJI Ci^Llus^Ij 














TT trU\^ (r)TN-S hk^o. j^>4J 


oLJLuJI ^^IjLt 














(VV jjj-iiJI) 












j-> S a^^j-t,l Y^u ^ • iuU^I J_us_jd 














(^^.uLaJJI (jj) SjJ t mil CiUulHI .^^j1 














.iik^jjj^ (j_jSj (jl i_»ikj 







J a^Liii o^L»Vi_j a^L^sL^i ^L»Vi 








RCDs j^l 






34 5 




His-.-. II -.J . .11. 

(V'A ,1 Ml «ll) 




(^jLuJli 






36 5 




Jbja-dl ^l^ikVI 




RCD j^l ^^ 








j^l ^^jLuOo lajj (^yJs) IT Islai^ 


iiiKJI _}Sljil 










21 7 


RCDs jjjjj ^yio r> aKuiI^ 4jUj 
TN-S jl TT t.t,^ . 
















dut-ill 












(>VI JlsUa ^^ jUiiVI jisLLa 

















L 



^ ^ J a^Llil CjS\^% 4^.aJI ^LaVI 



Sc" ' ■ 

. <U ^LxJI j^^l Lil^l jJ£. 1 d \ *l (^jLuu 



LjjJI jL^UI Sjlja-ll ^jJ ^JjJi 
^ji ^l_ajj^l Ciljl I "1 ^1 (jl .i>i(_t1 

II - •- ti -I I 11 1 . ti J4-^^I Aa X^a• "i-J r_M--u4l (^jJ^aJI .iJljJI j4-^»-ll 

i| ojii HI 1,1 CiLiI Ml ^11 Jl .j() ii^lil '-^ • ^--^ ^-'-' -^ 

t^iia ^^! jAiiii .Ciljl M^yi dli Jia • J^'^' 

ro Ujlj-a-a (SLJ_a),jJ_i_jJa jl_i3 '/■<>- J-^J JJt 5j— ^Ul i^it ^Lj-S—a iaj_uo jiii 

<(VAV jiSj ibJajj^iJI <uJjJI 
<i "ij (; II *a_uslj_a ^^ jjSji,l (jt jjjo jlj-iaj j^l 



/jLlLJI iLix^LkJ J Ml r II |_pijiJI 

^°< ■ L&J I .^a-^'.A j() i(-itLl (jjj-ll 
Jj^ a" iUjj_^l iLiLaj^l (jl niAl 
iCj—l^l Ja .^IjA ^ _^ £ jjjjn 
.(VAV jlSj A j'l^lj-^l 4_lJjJI 



iC_ajiaJ,l a^ (^ Jj.n ^11 jijj - -"^ - -^ 

(> jl j4^^l/j^l_iiil jlu« (> C.l>^ -JL^lia *£j.^^ jUii.L jij-JLkuXI j»^ 

j()iril,l (j^lin ^ CiUiaJLa JiU^ *^l^ Jt?^>^ fi^l jijiij • Jj-^l rtjUaJ ei d > Y 

.j() i»ll,l xJlL-ObJ Jlx^VI-i jVi iLlxAjUlj .4X.Jf|-^l,l ^ alj-^'iMiUJ iUj^l Cllj (j i »lt lj 

Uj-^j CjIj — J— 1-oi.l jij-a — j_uj -i lia jn'i 1 imij .JOaJLl j-OjJlJI li^ iC_ajiUI Cilj^J-aiLj 

^5U Sjilj jx^ Uaik g:„' ->"^"'.' jlusAL jljJaJI Ciljl M ^1 (^ jJiLusJI (j_a jlj "i^VI 

J^^l Ji^>i LiljJal .iit jjiaJI 4^^| d .•.a-. ^(j<ll a^jJI J "..J II 4_iuslj^ a_iusl^ 

^^1 (jl t^i .jj.^^ o^i^^i ^,^t,_j .^udi ^^^ cuj_a^i *iA (>i:i ^1 

(^) SjiUI jj^sL^ ty^'-^' J^?^ 

Xo LAjIj-S a <Lk,l_S a jxiI_uj1 

jL_u (ja j-J-Sl (jjSj (J j -. nil 
iJaxj (^iJI jL-fUl >Sj) JL-ajJVI 

JJ j_a.|j C»SJ fjS ^1 1 Sl,l »Jjt ^^^ '^ -'^^ S? i-JJ - JTT- 

j_^j ^ x(clj4.u=Jil j1 j^-usAI jle-^'/(>JJ' 4;Xu»l-A ^yJI SjUiVL. dJJ i3a.^j 

^j (S^^l j^iJ^t i - -II Cljij.nn -"^'j J«-'^' SA'^ t* rt^liilj j1 j^xAaU 

Jf .A^t I ^ alj-^ "iMil jliS. Ss.^ nynW ^ ulaJI jl 1 "ill ^/^ (jl — Y 

jl — JJ j^^~^ ^ ^) J '^Mi I I Jt-^JJ JiAj jJAal ff Jn ^1 j^iij I4J (j-i^^l Cilj4-i-ai,l 

_^' YA • (jjfi ^L^iJI aJiSi (^ JLUiiVI <al (^^la-aj <a"°i " j^ *j'j-^ *-^jJ ts^ (^Ji^ 

■J:?^ J n-> II 5jJ_ia *j jis^ljJJ 



Id \'\<U' <tid \Y Cilj — (] ir-vni (^_L« jl jJxai.1 (jl 
YoY f^li^iJVI jl— " Jt» "" (jl | « il^'iMii J () 1.1 1,1 (jl — ^ 



I 



^J- 



iJ«J-4 



Y— \ —a, 1 JS Ml II ^^ 7tiij_a j_a I n <, 
o's& ^ ji ifi'ill i^jj.^ (jl niAlj . ^^j^ 
jl J -ill/(>^l o^l_uai^ jLi -ajL^I 
(jA^^'itl ..^^Ij ^l-x-ll >^^^l Cilj (;i»^t . 

jit-i^ll S^lj jI-lU <Li&L^_a iLajS ^it-isl 
^ I— a S 'U'~ii ^"ilil J (] -^ 1 1 aUaj ^ 

^LxJI J 07> II Cilj (; i«*in iju j 11 n'lllj 

jU j.Ai ^^1 J (] -^ II S^lj ^^Ij Sj 

^j-ill dull (— ^) juu-ill ^ tl'i it-i^'i 

(Y^) j»a;u — aJlj (\ Y ^ J-iiJI) Y/r 

,o"\-Y^ Ji-iJI) ^Z i ^j — ^1 dl^l 

.(oV-Y^ Js^lj 



Jsl (jjii l^j (j^LiJI JlijJVI jIjj jLs .Ljj ^^^l 

uia ^^ (_>aj "i ^1 .1 J .L^J ^JM\ Jl ^ "I'l ^l jl— ij (> 

.jjjjI \ • • • (jjii jl iULaJI 

j^ uaXI (jl (3^ ^jS->"ill Cil ii'?j-2JI i^nn 11*10 ^_l£ I 1-^ 1 

(jl) ^jAaiJia -i^-^ j (ii'^t CfM\-i (5^VI j ji n'll Lj jijij 
fUaJ ts^ Ji^s (5-11 jjJs Ltai. ±)JJ_^ iUL^ (_^ (j-^J 

• ,AV (jA^^'ilJ J •^ 1 1 Cilj() i«*io jj^ 1-11 -> aIx JS mi 1 

j O """I jj^ V (>^ (^ (Isc3) jj^_s Sjilj jLu (> 

iaas (Isc3) jxaiS Sj^lj jl-" Lf>^ J^lj JLt J-4^ 



C)I_ujI_ujVI c^irf (^~^ — ?■ ') J^-^l 

jl 1 "if VI ^^ J-^°4 Vj -lai-S J Ml j^jJI 
"•I •"•^"■-' ^ Luj_llj ^filAt II CiLijlilll 
.^1 .. j() i»->nll ^^Ljj^I (_>ujaJI JjS La 

^1 F^^^^l I 1-^ 1 < Jl n-iCiUI (jj >^j^J 

lY', jiSj d.j._i!i 
Id ^sV 



JL^UJI jUillj J12I3VI jLu 








/ 


^1 J ^.,v 
^->^ 






/ 


\ Id '\,V 




Id ^ >,V 


\ - 



j^j' t^l jj^ y^ ^j^i-" (e) 

*j5lj OljLiJ (Y-^ -a. 1) jiSj JiAll 



JIS3JVI jLu 

fiiS (jjj (jj JS ^Jt l_a iCcjo-^l, Jl^ "I'lVI jLu L^Sjij 
Luj_Sj j() mU jLiU iLiAs^l j^'-l .^^ llj j(] mtl r'jli 
iLiiiU J ms »jilj J^*-^J <JlijJVI jl— " (^j"i Mio (jj 
(jLi (^J^^l Jjxajj CiLil^J JJ£) (jAi^Ju j(;-^ I jj^l 
^liasVI J— ^1 Jm 4i A^Li Ijl () m'll Cilj (] i(il.l P,;— ujI 

jl -t^SII jjjj JJJJ£. .<! I AxaLkJI r>^IAJI 0^1 J > i .^.~ J 

jijj 1-11 -> < C'^-^'^) ^J"^ I in S-^'in Ijl u jJ-t (jlj^Vl 

lilaSJ (jj^j .Cilj-^ L&LI j] ^1 ~° II dt-iMiljj 4_!lsl_cl 

\jt,Si£. J in'llj ^1 "isl,l UjJ£ ^"l 4i ^1 ^ JLUu^l 
(j] I 1-^1 dUj ^J-> 1 i^^J -1-*^ I 0(; 1 K jl ^liasVI d:^1 
^LiiXI L^ ^jij ^1 dti-> 111 ^ ^Lill j(j mtl j(j iti'ii 
.(JjVl j i "^t l JjiAj ^^ ^jLail Jat iCiaiul^) 
44inl a.a (jd o ^^ III _^ ^'* * *ll) "'I *l '"^ II (j.a T "^" *J 

^jjM-J UaiJI jl Jj (^j J — u a (jl (i Y' jiSj d.J 

(jjj ^jS ^jJI— ill J ii^t.1 jl ii->'il I \\ nil (^jJIXjjJaJI 
<JjVI j O M^t .l JjjlAj j_xj (ji^Ljatl ^j_s (jaj (^jLtuj) 
TuiSjj ^ La^ >Ua:kJI »Jj oxj J-uQ • ,i isa jjt'iui i 
•j3 M^O jfiM m-^ JjUd jl-uil I C^'j^^ ^'i->'io ^-Lc 
<jLjJitVI tf^ ia.VI j" JSj .JLajJVI jLu ia-JS ^jjSj* 
XAV iLj—ujJ j^l l(;iA4 -^ <JjVI j ()int .l JjJL-iiij jjLj 
.^LUI j() it-inll J-lLulUI (jaj Ljl Mi-» dJ£. 

a^LyJI jUUI 
(^^1 ^IjJI jl->^l (^j'lMifi ^ J ''J"? "" .^LuJI jLillI 
j(;-^ II Ci^^jj (jj ibli^l A !\(^n dlj() i»it,l ajAC jiTiMi'i 
La ^~i -> IjjjLxA ^LuJI jl Till (_gj~i Mio (jd (^1 i^l^l 
7-LiiXI Jl '^ °''i alLi cij-uj < JLaliJVI jl-*^ iS^ "••■■" jjlj 

.7-jLiJI Sj-ll ASj^ dl^MlljJ 



C 



Sc' 



10 






1.0- 



0.1 



0.045 sees. 



0.01 



10 21 33 



j;LJULi jilyl J- ~u j« j-i^ -■" 
jjl^l Joj^l J:^^ Jii iti"i jl£ ia^ 



jj ..1^11 ^jJjVI ilA^I jlaUl jLu 



J^ljJI jLlUI ^ alLuLd 



J^IJJI J^^l J^ va d iff*iL^ 







^' ■--■"■M ,^^1 JlilJVI jLu 



100 2521420 1000 

280 



(jAJ^U UslUI jLu 









:^ 



51 13- 



iJ«J-4 



(j1 J-OjS j^) JJJ () inl ,l JJ4.1 Jj- t - U JJ 

Cil Mifim dJj J* »"j .Ij:^ '^ ■'■ '~ " 
U^^^^ jl 1 "ill \jji Jit^^l »J^ ,_^l 
|j£. (^ •" «" iQL^^I jj) iC-a—l-ill 
Ss.^A^ »Ij1 (jt mi -»'i ij±a A^ ^IjUl 
.i>!^1 I4JJI jLiiXI JxAjJIj ^-I^l 



^LjUI j^l j4.^ jUUI 



Jj^»Jll 2l2iMt SLaiiuXl JO^aVi ^j^I 




il£. J-lft£- jl u ^j.«2[ — 31 

^jJUJl j^l .jiU ^jJI 



(jJJjI) ^yJUJI J^^ JtuUI jUi 



CjU j _n « -|l( : (r-^ -^ 1) JiiUI 

dj^lj J 4—^ J '"■' '" jl frM.I J 4^1 /e^ jj^" '■■ 



J£^ (_^lj:ijVI ki^l L^L^ (> iLulijJI aj^VI 3''*"'"' 

lMaH J- '^j "" Lilj_b1 iCiJalfl ^ JUa£.Vl-> ij^l-A 

iLijl_s^l Sj^SU ^£.\ i»-ill i»L^VI-> -Jj^ ^" (^jJLUI 

Y— \— ^ t aij J S Ml I I ^txijjj .(jALAJAI j-^-^l Cilj 

^Ijj ^ i MiTi 1^1 ib-jljlj^l J i«i^ll ij^\j Ciljl— u 

.iLijJLUI J^;^l JjxAjj kilj^l jJ£ SjjL^I ji»-i^II 

(jxij_S (jJJ->) jjti II 4 u^ »1N'> VI xJa^ ^C—lU—C ;jl 

±u^TRV —1 iCi^l_s juij J . J ^ .^^ 63^ (ls^'-'j-4^ 

. Ji»*i^ll ^Lii&xJ \nntn n jii. Ss.^a^X\ ^g^ T-LiiXI ijj^ 

^jlij jjJJll ^1 "i^lil jijii (jt Jjs (_jt <iaa_9 Cilj (j i »^t lj 

J.^ JJsul ^1 (^jjjx^l ^ ^li dJj ^— 1£ .<GLuia^ TuLl 

jUi (> Lilj Jsl (Jl-UI ^^ jjjjI YA • ) Jl--aii^fl jLu 
Qnh -\'\i.\ J (j-^ II Jl i»-<jj ciljisl J 1(1 S S^lj JU "I'll 
y, U_S (t^JLsJI J_J^I Si£. j-JJ-a1 ri • )jjJaJI ^yji*J 
■bj Mill Ijii (j^-»'i J— X-ij \,— \_^ 1 JS Ml II ^ 7uoj_a 
jisLu jj^l <L-i3^ j'^ all S^lj JliJiJI CiljLiJi jU 
(jA4^M.I J() -^ II ^yJ^ iCajLxx l^_ia Aj^ ,^1 Jlia£,VI 
ij* '■■ ^'' (fJI tCfll ni^Ll jI__lUI ^ J^ ■> ■ ° J A . a ^ ~. . 
■ Jin II jLill SjjiJI J^ljLa 

J () ^^ Jj 1^ jj '-ijJs j3^ 15-'! Jj^ JJg m J 4 1 Mi'ilLi 

^Y— \ — ^ 1) J<^ Mill ^ (^j\ r> MljJI 7U^^ > Jri4 "t'lO 
jLjj (^jl_ujj jljJsVI J-^V tj-ll— »-ll JQ -^11 JJat jLjj (jl 
jALAla J-4^ »Jjlj J 1(1 < JJat ^^ <U JjLail jjJaJI 
Jj.aiiJLj j,}iaJI dJlj (jlt'iU J () 111 1,1 ajij -Jj^' LS^^ 
(j^ 1^1 ill (jjjjiaJI ,_ji jLlUI (jA4 ^"11 iju^ (^ ,Ss.jjMj 

jLu 5j-jS JiLi, l—a^lj^l ajjj X I lUf J 4i»ill j^l 
(^Ul ^'~ a*' Cll Ml fl^La (jd ijt Ml flMj dllMllj-l Jl a~.'.Vfl 

ijt iii->'i ^_lc 4j.LaLjkJI alii JjjLij . ,_jj|jlll (Jc. Jaaj 
aia ,^) LuI—ujI Jl "it 1 (_f ill jl— ijJI jiail j^LJiiil c-IjI 
■J^a^aU t-i'itnU jUUI 4it (^ (iUL>JI 
j_^ Jl mjj iLil^jJ (j^jVI /c— '! J^^^ JIoaJ til Mi'ilLi 
(Y-\ -a. t) JiiiJI (> (_a,) jiSj js_ujjj| jLs jAs -^'lo 
d ^ 1 411 (3_a J^l ,^l_xJI J() -^11 Jla£ jl— u jl ^Lj^jj 

( YA') 4-jjMi-.l,l 



^^jhti JIajJI ljIjLH ^iL»hLO oh)^'^ ^cIam Jl4^ ljI^jJG 



Sc' 



0.9 0. 




0.7 0.6 0.5 " " ' " " 

nlsuLU (c^3 ^J-^l (^ <LjJ(] -^ CaL^jjIi htiJ^J Sj^L^ll 

frl^iil /e-lC'J ^J-^l (^ <LlJ (] -^ II Cil -^ IjJ-HI jj^J 






i'-^' d iiiiMLi) SjjJsLk jjSVI (jj^ I4JLS IJJj jiLc Jiiiu I4J 

. (u^jVI p^i "I CiL^jjU 

Jajj ^JjAJ : (\-Y -^ 1) JiiiJI pIj^ ^ij ,_M.As Ji^ ^^ .jJas j>Ij-=>-.miI jiLiJI (> 
i,jl_iu_3_a Cil^lla^Vlj jL-l-^l CuIj j_Sj -^"'.^ " ^ a_t j_4^_a jn .A j1 Ljj_9 jl-S 
^j1 oia&J <U i tt^ l i rtU afaJI . JliaS i^jjS ^ ji^t t>"l-"1 t^ AfJl^l CiULuaj^l 

•y^b ^■'j* tf.*-*"'*^ Ciiy.->".^j juui t3flj3 (>-T ^a. 1) jiflj js.^1 ^j^j 

•i/^^J*^' J^^' -IsiJa^ liuVl 3t-.Hiit.l cLuoljIisVI 

(o^j'^' ^jJI SjSIjJI jioS Sjilj (_jl) JlaaJI jLu Liila ■ 
^jj ' « 4... . (_^^ ' «U51t ^ ^j * *< ^L-uLd ^^i£ CJ3^ 



< ijuiaa iju Jht II jl u Jjl u JJ£ 

I I Nsj Sjj LJI ^1 "ifi I 1 \-i% i^'\ 

Jiaf, l_j-i_9 ±ij -» 1 ,_^l <L-C,jn -^1,1 

^ 0^ a S UJ^ H ^1 ... A * qLujILd *Q ^ 
J ^..uJI ^ Tu^jj ^ La£ > Ua:kJI 



iUa£i dJt jJt "j n ill ^jj-ij^l" jl I'l fl LijJaJ (jSjj 
4fll HI n j_i£ £^J <J0-^ II aIjjlJI JJ£. d n-^jXI ijj^ji\ 
4Jl |_j1j Laj ?* ' -^ ~" J .4_S^L_xJI (_^j 'l^'" ^ Sj— 1— x_i 
dt-iVl dLla Uj^ -ij* • ^° ij^ j'"'^ '^^^ jj *■ ' - ''■ ■ -^ 



- -t^SII iujLia CiljllLkl ^ 



:^ 



^J- 



iJ«J-4 




^XU iLi^ J uj is^ia^ 



/ / 0^ \ \ --- 

A + 1 .0 pu ^^ B, -1.0 pu ^ 




,LiUI 



Jf tjl ..."H ^jU ...11 ^^j^ 



iij^ jjl J"' '^*' 






P .U5II j^^al A (jj iiiLuJ,! 



jULkVI SIjI jJj^ .i^^ =Vg 
iijVI-> •'^°" iUjUd u^l-i^ j'4^ ^<^lj^ =9A 

jUi^VI »ljt iLljJLi J^ =VI 
<ijl-.t,l (j-OjVI *JaaJ ^yJI tiiMiMLj (A) i-it-i^ll ^yi J^^l =V 
iUjUt, 3-^>^ o^Lj^ i«^ Jj'^^ " ib-L^I u^jVI ^UaiU <i iMiMLi (A) jl imU J_l£. 'J -^ " =Vp 
^_l£ ajU fi j^ » lA^I IJAj ii^j^\ f^yi Sii- (A) jl Ti^yi I ihs 6j^ 6^ ^-^^ '(^) ' 'h^ll 

( ].j[ jM.i^ll] oTj[ JiAJI jK.1) jjjaJJI 
.Cjula&J iUiaJLI iU^jVl ^tfA^^I ikJLli j^l jklojul : (Y-Y -^ t) J&uiJI 

jL_i_UI iC-aliiV J I HiM b SjjJ tij-aJi ii^Uui (A) (julaaJI Aa.1 (y, x^j^l^I ^j^Ljj^iJI JLaJLl 

.JJjiHI liA (B). j_iVl .-it-i^ll ^LuJI JLaJLl Sj^ t-i> I AIL 
^y*u1j ifi^uai o t nSI a^^l ClL^jJJ ^ j *^>a Cinnl (^jiuiAl jlt iaJlUI iulaiJI jjl (jll-i 

^^jp ._ iirnSI I ^Ja jit iJUJI jUUI ^^jVl" j-SJ iit .(>jla-aU J • •■■••"• ■ i -^-ll jilj-xJil 
ibjUl (_^ J^-^l t^ SjLa. CiL^jji (^! JlaaUl <Lj jj i,^ ^0 (jLs ^^^-uO-JJI IJA ^^i "t^laJLl 

Jii (jj Z ' ^~^^ '■^^ 6i^>Ail ,_iJaaJI J^ ^^u,..\\ (_gj-ii,fO liA AsLa, UjJt diw^j ^jUI iuiijVI 

ibjLuiJia SjjLjJUl Olilj-^iJiVI ^jl^ '(} ---'I (^jLula g^hinll jl »■-=> "•• (^jLuJI ijifi^l jj 

LlcujI jcj-ijj US .iCaJaJil aJA ^ji J^l " j .-.t -.1 1 ^-.su :. " ^^ Lusul j • "« • » ,; ^Mll jjt 

JSt j^ Lh^jVl J^Jftxu jit. ^jJ-^l (jt . " iu jliil ^"wN'ifi " jsouLj LiLi:i.1 «LiJI jLiuj .|> it-i^ll 

oh (J^jVI J^iaxu J ^ Mi l tO-a 5j_^ J (X) CjijiaaU iiSLij4iJI CjV^JLI (jlS <j^VI J^lj ^5^ 

4JaaUI jit <U JjAj ^jj^l jjjj ^jjUl (oYj) JS^^iJI tji ^>t.l kjJaaJI 4_ajlAa jljJii».V(C) 

jj . ij i A^I I j>4i5 jlii. CaLai SjjLaJLl 5jj_SiJll -.vfl -^ >ll iC^jl—iiui j ■ "■'"■ (j) ^ uj_aJLj 

^ Jt-^J— a >^ I a S *jj Ul .4^5 

. r- Y ^1 JiAJI (oYj) ,:^di_^| iL^ J ^^i_^\ ^jVl j^j_a (jl 
•>^ jiSjJL jxa^ (Y-Y ^ 1) (^ (j) JiAJIj 



Sc" ' ■ 

^ -■ **'-^51t ^U ,.. ^L^l int. <Lj aLuid 

j-J^! Cil *>! Ml n |_^ jl I "ill joj iju^ 

■• -'^Sll ^ jjljVI islilll JJC 

^Jj jl Ml n Jljisi (^jl Ml ~il IjJaj 



jiijVI JiJa-"' 



i_ijjj iC—AjlAXI J '•-I -^ ~~ jLi_jJ| 
j() -^ 1 1 J<^l 1.^ ~i 1 ^LULij jj£] JS Ml 1 
Ji(-i4"i ,^1 J.u9lj_aJI ^^ Jfil J^Aj 
i^^LULij J .jl ...~. A ^m III !(]'■■■ 

^ I A < ' •' -^Sll ^ 4_sl Ml n SiS- 

.(r-T ^ t) lM^I ^ C^J a 

^^Sjii -1) Y _^ ]\ J < "■" TT lAjjj 

Ji^lj_s (jj 0.1 Pu jjt J S-^I 

.j^l 




(j^JiJI ^IjXJI) tj-l^l t5-«^j'yl Jlj-ui! 



1 0.5 rod 0.5 1 



.AUI 



tJ^AA 



ilial 



u>k&U jj.^ tsi^^^ J^^l K^~^ -?- ^) J^^* 

jjIjj Jiui j^_k. '^^t (> I — S-J-1! jJa-JJI JJt <j-Ojyi 
j^iiil Ci^LaJI iji) k-UiiaJI Jj-oj^ Jj-^ j^J^' Sj-aJia 



iLilS 



J'-Tf 



j^ <Pu • ,AjPu ' ,« (>J fj^ (jt C)l— ujIjjJI Ci->iAj1 



^ aLSd ^Li - *Q ^ ** 4.J al iiTirt tlIsluj^I 

L4J j j^j Ml j(; -^1 1 ^ji i>jjl in'i fi 



Jl^l jl <ijj-x-i 11a .iC-a—i-llI QU^ 
<Llfll t~ll,l yrt-iiii'^l ijui jLlUI ClIjLuu 
R <i I S ^^ I'i |_^^_1 J-> JJ jl I l-> 1 
(^LiJL.jR=i-— ) jl jSj3) *i.a 



n\-i iiiVI iju^ <Lsl__um Sjl— ij 

jjSj jl I 1-^ iT /a jl (_fl) d is l t"iU 

jAa — i j^l Lf jJ-tJ 'l*i (* — J-^l-J 

.4-ij()-^ II CiL^jjjJI 



Jjis ijjjaj (_^1) fj-^lj Ij-J-a tl-it J_«_ii (j-OjVI tyit 

.^Lu^^ ajia:kJI 
l£. J ,^ all iLJLlLi LjUasVlj J>-laJI iC-iJLi LjliasSU 

.1 I TijUl 

Ijii TLj^^jj .Sj-iJa^ tuoAj •1^°" SjjL^I d^N'itl jU 

LaJI ^1 L^l^l Ciljh •Ml i5^V ^-^J-A (^-^ (j-> 11,1 

.jUa^VI »ia (^jliU 
3j jj -^ II Cil^jjlll i-niii 

iaxuj |_^ l_a jLu ^JJ 4_£jli_a ^ei£ Jj.^ -V II j^jj 
:<LiJLlll iUjIjm dJgLLuljj JxAjj 

pL 
R = 



:^ 



.jIa/ajI iiLi£jJJI iUjl^l JjIjla = p 

<jLi_lll tU^Lk ^jlj ,_;— HI J^la^^I j^t-i^fi d->l iiifi = cl 
jU (L) ajjj^^ iLiJjJs d->l lilt iLuAlLi 4JLi ^LULij 



oiUi a^jjuiRa 



Jl ^JJ iajti't 



(a) iL^Luu I4J jj^ - ..,-^sii 



^J- 



iJ«J-4 




,£^ ^^ * ^ ^itu^^ ^^^^s^ui ^^^^1 4 ^ aULo ' * "" *"*'* 











C^ijL^^iS3) j(S2) j(Sl) 

j^jljjJl j^it *£xj— L^^ S^J*^ oUasI 




jjiji jj 



j>ji 



JLl-AVI : (e-Y ^1) J < it. II 

j«^a -^ (3jl9j JO -^11 J I nl -^ II 
^ ^^j irtSII ajj J ■^ll Cil^jjJill 
Jt t M I ti (jajjLJLII "'' • •"• j" j-~* • 

.^Ij^'iiiiVI 



(jAjjLllI Cil^xtu <Cl9LUjJLI JO •% II CaL^jJJ 

^ (Sj 1 i»-i ^ II jt) (jAjji_lll dS 1 Ml (jj (j^j_iJI jl 

'^''J" "^^ Uj^ '-' Sjixj '^j ■ •< <L^I iiin 3^^ L>^J°^' 

^ *** j^ ^CIa^JL qI J *^^ ** 
''••i'^" '■■ ibj^^l CiL^jJ-llI jU <Lii&Aj| '' -^I'-ll ija 
j^j if^^jl Uajk Ciljl— lU ^SJ dLlii 6'-^ '-'^'-'^ La^lj 
ju-i V °'"^ ' ' fl''"* J^l ^fi£ J^ « ■ "■!< ■"■" »l,»-^ "....) 
Ci'^j-a—i fc'^] J-Jc gjj"! II (_gji»i ^11 ju-lll jjL^^ 
.,^j.^jVI Ua^l jLill dJtijla 

(^1 ^yJI iCsl—uiVLj) I4J ■'=VJ^' 4— iJjaJ,I >lj^VI *-slij 
0,^ Ojlj ^0 J (j-^ I (j^j* "I'l ^ ^;j-'>^J-^J^ (_yol ••> itlt 

CiL^jJ-jy jil «JI JiAJI (i-Y -a. 1) JS_iJI Jt^JJ 

I in i1 JS Ml II Tu^jj L.a^ . jAjj'QJI -"-K' "■ |_j_S 'j-^ " 

(jt (jSjJ jAjjlill d^l Ml jJI (jJjJLJ ^1 1 Ml JiLO^ jl 

.iLi^L^I CiUsLu-^VI jL:^l juj iiJLa Ojjt-i-'t ' 

»UaLa.VI J«-^ >M-?JI •::>l-?>j>^ (>l a ^M 

j-^° ^ I jOj—i—luJI S t'JL-Mi ^jJaJI (jA.t-1 |^_L l_4_i_S 

:<Lij()-^ II CiL^jjUl 
Ij^x^jVl ih-^ II jLu CiV>i>-x-« jA^-^ B 
4jx^j1 Ci^lxl_aj j1 CiLAjlAa Cilj jjli»*i n ■>! i^~. ...I . 
.^LuMj UJ^ ' "* ■'■■^ CiV,^^-^ j1 (CiljJj^) 
<(jAjjIj ij^Si CiVj — ^1 j1 C)ljJ_jil (jA a j dj — Ij 
l£ ji^lj J^ Ml 1 ^iUL^I ' "■■ ^ ) JjJLj Cul^ ' " '"■ ■ ^ 

(o-r _a. 1 JSmiII) jil t J<; iTi 1 LjUasSU 4_j uAJLj ■ 

:d tn Mil ftj 

4_aju_a j-^° ^ I jl ■■■^ °" jj— £ ji/j j^'s ^>j^j n 

J.^ a^'.A iC^j|_aj i^lj d iriLk " iLl jj " ■'''^ ~ ■■' ^lJ 



Sc' 



J..>> < ".I I (jaSj (jt ■ -^ ■ :<Cl9 4&la kjUasl" jiljiJLujIj jAjjLLJI iiijji j»l^.^1 (j <^4-^ (_^ 
alxu ^^! 4sLu3)fL ..-M.A^II iUS jit ?^ tjLp-VI U^AJ j^J .*_iuiJI JJJ^ jit " ^jji 
iCiijJaJlj .Luijl Vi>^ -Jj-us jUI ^-^^ J>^ " Sej-^' ^^^1 " *^> L>-^ j»I.Ai>^i"l 

Ja_ujl 4_uj1j (jjSj (jl ^yj_t JaliJL. " O"*^' " Ji^e- ^-^ Jf^ tP^I^J CiLa-jjUl Sja. 

^jJ-^J (J^jVl jt_lsLuj tjj (_jl <(_JjijLj| f-J — aJI jlxj 




j^jVl jtJa^ 



.jAtjLt 3i^ ^'ifaJI CiUjjIilj J^ (^^Jl J^^< : (i-Y -^ 1) hM^I 



:^ 



^j- 



iJ«J-4 



j_^ (^ j "i Mifi j_l£. 4J1I <lj ^iImiU (> ,1^ i'(|-»-*l Cil— ^jjj jUai^l Jj^jJ (^^^1 3>^ 

IjJsti. J— oil (jjxaiCLlI J-^ US^ CM—* (ji jVI Tttuu 



Jj3 j^l CiL^jja C^\S Ijl .(jJ.uaJI ^1^^ j.^1^ ^m ^L_^| j_j^ ^^|j3 ^^iLil ^ Lt^ 

jij j_s (^uaUi j-j.^ j-ee"-*-* u' t^ ^jVi iiJaiu ajju ^dsLxui ^■>i' ^-- ■■i- ajjj jn^itiii 

SjJsLiJI j_^ hj^ (jU UJl_aj_ixul jlflJsJi ji s.<. -.,..M .11 CilisiUI Jia d\ miM.I Ji^lj 

.ajlili^l ji^ JS Luajl jjixj „!.:;.-., ..I SjU fL, cT mi 'i 1.1 ^jG^ Ulu -jtJI ..iiJaUail 

j1 Sj^uSil jL^^VI Jia iUJLsiJI <£_ajlAil Cilj jtlsLoiVI 
jSjj ' a.UMI .^^ II y\ cUixuVl (> dSi^Mill CiLLilaJI 
lj[S ^j " ^ Ij^ Ul_£. iLajl_aj Cilj S^—ilo '^^ II 

/sljjl Lil_aj ^1 '•■■ ^ -I ° 't^'- ^j^ j1 Jsj I M I ''I ~ ' " 

j.U^ J'S I M I j^Uij ^i»-l^ II iju J:^jJlj <i"l4<~ll.l ^^^.AJI 

.Jjlx ^1^ '■■< «G^I.^ ^ 
ii-iJjJ-ll iOaJJI jjj a_i_L<slj_a J-^>J V jVl ^5J-^ 

Sjji i^.'^V ^CuVl <in i^ll JJ^^ (d.j._ii) iLu^j^^^^l 

J() -^11 Cil II •SjU (jxLa^CUl J ()-> I (JI33 \ • <^ 4.il«j 
Jj—xJll (3 ' }^~^ ' j^>-^ Cil () -^ II ptA< n ijSA^ <^l_xJI 

CiJja o> yn^ i \-i-TM d.j._4 *iusl^ ^^ jjSiil 

^ylll CiVI-^l ^yS JJjJia jLjj CiJjS Yo jl) JJj-JJ jLjj 
iUjJ ^ "■! a.^ljtl , a I ~. ^~.j .s^m_i JJj |_^ li J.^:^JJ 

^jiLi'i^ Ji i "^ ,*> 1^1 JjJ— II (j<^t 1 fro III ~1 dll-^ (_;j_^V 

d.j & ^^ I4J ^fj^^l pi 411 ^jS j-u^ 1-9^1 ~i^l J^J-> 

> , * V ^Li«^ oj ii»*i4ll SjjiJI (juxa^Ci 'j-^ I '^ ■...'■II ■ t"\ i 
^jjJiJI J^ J <ai_s ^1-LJL.j . {L^\2 - ,0 ^! 
diKil n^ljlllj pti'lILl aI^VI (^jJ,^>^I 6^ a^^i^LuJI 

jiSjCenelec) ) a_iJiJI iOaJJI [_iJL». j»j-aj .iC-ajiUI 
Cilj '(;•;>'' i_>oj i«*i''> 1 ^C— ujjjl <i4 it-iljj jlj-cLi > \ T 
jLuu ciLixajj I4JJ ^ aSj ^L-lII JjLlLi ^LxJI ^(^-\ II 

.iulajJI SjjiJI / jjjjiCiJI ,i^^ iClaVl CjVjjUI 



jj>^o* jOA^jua^i^^o 



Sc' 






E 



.jjI.^^ J w^ aj J a.^ a &^^ 

iUu—iiXI ^<- "■" iCijl—xx ^:Zne 

jij_t iUL^ ^jiE jN C1L1I-4J (>J 

.Jjl^k^ J 11^ ftj J a.^ a 

jjL^sJII Jus^I 4 Sjl_«_a ^yjS :Zn 

: j1 ^jiaj I JA 
Vne = In Zne 

In ■. '* ■■•- 

CiLi( ■■ ^ " ojjs (jl 9 <Xl > Zc 

jiPU =Xc (jjS3 

i 
Xl=j 10 PU 

1/90° 

1^=14^ =0 I /- i?n ° 
10/20° 
y.2 10°= 0.05- j 0.0866 



-a. jxfliiJi -\/r t^tj-iJi jiiJLi ^r-.a. ji^i ^^jj 

(j^jjx jii. j,}^l (^^ jjr.^1, jjL^I eijlaJI jl i_4 !< 

^■^^ 1-^ "■! j •^~'*' (jl-U ^^'^ " jlltf I |j^J-> 

U. ■■■•'•J ' • - » "I Sj;^j_l| J^ iCijj^ .li A.". ..,| Vij 
JjL^sJ,! ^^! jjia-ll j»UaJ J-S-^ ^ 1 pU J-j-^ (j! ■ 
jjJaJ (_fjLjLj| Sj^l Jtlia (_f jLujI pU iCsjLsLa jl g 

■ Aia^a jji nt l iCajLij (jjSj (jl (j^jjij g 
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...SjjLc <i__uxij Sj-ilx Ci^lxl_iaj ^j-il^ " '^ ' * ' 'j"' " J 

UslLII CiLij-Ji uA iLijiKt,! iUaj_uj lII Cil— ujIjjJI ^ 

S^IjJI fJo\^ »IjV 4-ijJMIj ji^a-ll iLu^^l ^ •!'•■' '"11 

ia^ . .1 U". . dj,^ <»Ua:kVI old Jj-a ^_l£ "■ "■« ■ (^jJI 



c 




i_5 JaiLj 



Sc' 



C^ d-SiUdlj &^\ o-| tl jj_t SjjUlJI jl^^ >i^ f-f-£ '^•jLp tjJt a-aj^uiar.m.s) ) ji.ji.^ 

cOiai iOiUHI jj_tj iOiUHI CiUaiJI JL=' iS'' t^ ,>^Vl (>i '(^-^ /t^') J-i^l t^ jUUI 

'••• I! ^ 5UaA__a SjiljJI j_isl_S f.|jl (Vo) (jjSj £ua^ jUiU ajaaJuAl SjjjJI jijS jiljiiuil 

.(o _a.) J< :,V|M t U -^' .'I I ;> J^"' "M ' (i) j-ajJI ^J*J ty^ iTdJa j -> In 
(VO) . (> V^ jlj_ii>.VI Ji<A O-^e-^l t^i^aJI ^4^1 
La_^_a£ L4IC J- « ■ (Xd) jl S <dJj |JI A ^liAyLi 

iiti_m " i_jii ^ i_e_iji ji—^j (Xs) >jjL. 

Clljl^-^VI i^^j /e-lj (^jjlu Cll— l^^l »1AJ .j^'l MIO 

Lj-uiij idi^UI ^ ibjI^pJIj J.<.a1'. . 'jjjOi iusL^VI 

.iLljiaA a ^^Ij (^1 ^^n -»'i ,^1 S^lj_ll ^lj_S ^J 

iQj^ d_ia Ji^Li jjJs Jj-^^j J^ ^^ CiVI^^I 1j— ujIj 

^ &^ Ld^^^ 1.^1 -^'*<A/t ^(,^ 1^ ^ii^^i _JI yu LuXI jLjUJI 

iUa:^) ljii.a (jjJJI JJC jn'iMiU jLull ^UIJVI ii-a-iiJI 

t-* " jl_i_H SjjjJI ^ '• ^ (_gjl iii'i (lia:kJI i^jj_^ 

JiuJLj jtiij-a ^ I a_S <(Vo/X"d ) iLsil xMi 

a j_^ iliLAa j\\ "1^1 iUI—^ (V— \ / (_f t) JiAJI Ttii jj J 

.ajLJI 
J3^ J^ 



^LuJI jiA< II 



VdlLuLd jl-u ^Q^ >d 




time 



S^ljJI jxaS Jt^^ ' 



^ 



JjI o'ltl ki^LJiiJ La-S '^I-*-II j """• •■■" jl-'-^l "•^""' 

.JjLaia jji. jjLt UsLi, jLu jLuia :(>*— \ /(^1) J'S itill 



lS ii^*J-» 



^l^tjJLAlpll-> 



(jrit I (^^-^ j^~'° '■■'° ^1 x_ujj_A J^ I M I aJLxJI *•-' ^ M 
±uJI (^ j"i Hit , j^ (_ft t>oj-9 jijj V 6^i 't5-'>''^ J-r^ 

I ()~i < lAj ,_^l liuJI jjj— ^j ijxil i_HI 3j^ j I "i r'\ 

Jilj-UI Jj_^ iL^L^kJI 4-iijJ-JI AlaJJI) CLSPR 
Jia iljj (jl_9 iJLHI Jjjjii (^-''■j • t^j-*^ (l?J:;'^'j^' 
VCCI S J Mil j^ll Cil_a_usl^l l_j_i_s (jji3 u^l-rJI 

Sjj^^l ija J " 'J "■"■ ' ' |_j£jlaJI N iii^ll j"'-^ " ■ iU^LkJl) 
^1 (<Luj_lXI iUjjjj^VI ^j^Vlj CiLJLi_iJI iLaJLxj 

iLusLkJI iUljjJI J'--^ll <L-lJjjJI ClljljJ.aVI Lu^ j3Lu 
ii_iJjJ.uiXI ol ■^'il j1 ^"ii Ti ^(_^jjjl^l J:kljUI Jj-^^ 

JL-ujjVI "■' 'J~ '■■" J '"• * ~ JjJ-ll j-~* ■' J ■ "■Ml -J 
jj_C ' ■ ■' ■ ° .1:^^X1 ' ^ " ija ^^J-^l tL^lj It'll SjJ-iXI 
Sj -> "il,l CjLiVjJI (ji JI— lt,l Ji 1 Ml ^^J .<t_ijjjl_s 

Li^jjl a &ja| CjLJLjaJI ^C^I 3Ld d rtt^'O ^^ "* 4 i^ >d^l 

Lijjja^ JI_uljVI ^j"""*. ^C— ul^l iLl—uiLlS "-la .y^sIjA 
^jaJI *_iJljJjiJI Cj^l_<^ajVI *JaJJ |^ljJj_iJI j>ilaJI 
£^j,xll iUtJ^lj^ I IMl -> iLx^l^l CiIpI^^I I 4ri^~ij S o, 

iiL^ ^j . (^) ^^jdJi ji (j»i>:ijyi cui^^i) (1) 

Sjl () Ml j|j_i^l ijfij Ua\ Kl.l d") III!) ^Lj) iC—^jjJI 

I -'^ '• iauM^JH iLujjjV fuljlll ^1 I -J It^A <C^UslXI_i 
JLluj^I (_gj ~iMi n (jj i(i jls .(>iil uJI (j^jiiuV il;*-' 

y_i, S.,..{ ,.,^11 iUsji_a JI .S -. ,..Vfl A^jj ^ Ij ^lal^'ll 

^IjlU J ■ 'I ■ all ciLii.aljJll-1 aIJJUVI 6^i 'c$-'>'^ 
^Ijj (j^ljlisl ia^ J< Ml I <Ci1 A^j-> -^ ....Ur.i />j^j<ll 
^ « 7'j" '*'• '"J <>-JI V! <<L. I— ujI— ujVI Cil— 1-Ualt.l A^ 
(^jlaj iLujjjVI ^l>UI jLs dJj ^_k. SjiUj .iLLoaiil 
jjj <Lijl -^ "ill CiLiJ^j-lllj Sj^VI ^LotaJl ^ I n-\ ^_lc 



I 



. , ,ijUi ;« Anj jjX 11 (_^lajjl (_^_5tLa 



'J^uinUVti^i^i obt^l^fasVl - Y 



LiljhiAVI Sj_ui )j£. J ■ ■ « 111 jLLi 

J'''^ ** J^ I ti 1 ^ * * ""* 1^'*^ (jL^I :Catj it"in 
.i^Lx-uVI J'S Ml 1 (3-LxJu jLjjIj 

- 'j - I jUJ -J^ -^ " J< Ml I iC__l_uiJJLl 

(^1 <<bj_Ll£j_ll "•! • "<" |^i£. Cil— ujLi_S 

(I) . ciji J -.1 1 J (U) j j a ?" 

Cil ^4 &i_l 4 1 UJ 111 la 

Jl__aJllj ^Lij_^l Jl aJll 5j_i 

E)) j-Ji—aU C»J>-aJLi i^-ui-jlsLJJm 

^.lujLujVI ClL&uJI ^ Ij-^lj JJjUl JA_1J 

^^ Ml \M'\i ojj j^l ^Ij-UI Cil— ujIjJ 

j^ ^IjhiAyi i^jj_& jLS Ijl I ni Mi-> 

(^bj^iJIj ^^MijM ^1.1 ±oJI CiVL^* 
V (SjJllI ^ ijAJLJ-a Ip'i'Slj) ^Lill 
(jj oja_lLi V! JLsLS J— lilj Cilj (jj^ 
I j ■''■ Loix— HI (3^j-ij Sjj-HI ^1^ 
^ "'I '■■ -^ " Sj^-^^VI f-^J-> '^'jfl '■■' 
dLlA jl j^ -I^Ia iuj^U iaLuiji ^_l£ 

i_^jJI iUL^^I ^Aj is J 3-l« »LJj_j_uj| 

>-iWI c>A Cilj Mif ^1.^ 1 I (] iS ^j_1j 
a^lj Jla£ Ciljl— u (^1 tCiIji in VI iJM 



jJ£ Sjlx ^ "■'■"■ ^■■■t^r.i Aj^j<ii ^ijUl Jsl Mifi jl 

L^l jl Mit,l) <LLa.jLLJI ^■"■'•j (}<" Ciljljt-iiA:>U iUU 
(j^^^xj is^^J if^J ( " '"•' ""J '""'" " j1 " Ci^LkljjJLi " 
jjl tnn ' ' « "' ' IjiaJj JiMiiNl'it njj^^l CiLiljhiA^U 

IjJajj <l_^jl_aj ^J_c Sjj-lll AJ-C'j CiLiljNiAVI i>1a 
«JA ^fl£. •'« ~" La aj—3Li ^ ■"■I "'^ ^'j! ^J •* ""I I 
jl 1 "if VI ijLXJ jlaJJI j% (j 1,1 ija 73-^^ '''^ CiLiljhiAVI 

^ ■...'■II ■ J ■<i...ii l_^ljjj^j Cilj— x-LI dH ^-^j /fJ! 

d I Mil MlVI iLll_ujjJI dllj JA-IJ .ClLlljl^ii^VI dli jjl i»-lt 

^j ^ ^ V* <Li_l1I_9L1 <L_i_i^j_a '^ ■I ^ ^ iL^^jj iju'— ^ 

^..■1 ...^ II iLujjj^JVI 

"^ " •^'"'* "jjj'^" J^ljlil jLUL^ dlLl^j 

.. di(_ujVlj CjMjI^I j-J-t 4jj n-.l.l CiLjIjJsy-iVI ■ 

<^l 

CiL^jJll jl/j * p ■<■"■! "..'jj (}<i' j1 ^■... ■ur^iti 

. a^l ^ J .V."\" ^^HJI H ■ ... ■Ul\% AA ■^<lf 



J,ii«>!lb <:jbl>l»i^ VI ^ / Y 







j1 ijjLa CiljLuJJ Cul^l »lj.uj <^Li^Lij^^l 4^UaJI j .''■"■'■"■ 

<La^Q3 5 >^Ij j^£. -I a ■^ ^j a— £ >d >^ CaLou <) in'i a| 5jJ^ 

Oji^'iU iUL^I :ia^ iju-uVl ijuJI-^l L$>.>-=^^ d^^LuiVI 

.*a^Lidl iUUJI j1 (jPjlaUl) 

tUiualiUI <UUJI 

jLlUI J' ^ I iUx-i—ilaJI iCijjlaJI iuiusliJUl iUL^I JJLJ 
I () ■ll jl Ml \ iUL^I oj-iij .d^LuiVI ^ '"''"•"' ^^Ij j->-^ 
4JLJI jl ^"j 'j;t~ll 4JL:^I j1 Lii\^\ ajL^L [:>Li^1 
^ ^jIXI jLj-^I jj^ oji^'itl iUL^I ^j .iUjUlLI 
^jIXI jl Till (j.ij^L t - t ,l jjiaJI (j^uij ^ Ci^L.1^^1 j^l 

^ji ^Vl L^u^ i3^>^ I '^Oj'"' 6' (/' '>=^^' Jxa^^l fji 
.(jdxA^I |j\^ j()-^ II (jAiLiS l^-is iuj <dtf ^ I J^ 







l^^,.LM.J^[jJua^j-^J\ (3^ljjJl (j-^tLa 



I J .11 jl_uu ,iSj f . ,^, .j .t.". Lt aj ^Ls j-iLkJil JJj_lll Jjaj lfi'ii-> .(_^ Ml it-iLliLajj^l 

CjIjLij jajj .iOiLail,! jjt iULiJI j1 ji'i 11 ilijLjj^iJI CiLjIjJsy-iVI (> Ixa. IjJJ-S IjJt (j^ 

CiiLLa ia <Cal^ . .f iuLiLaJI iUL^I .(jAiiJil jjjjJI SjAUs CiaJ LslsIj 

jl_uia I_a1 ^1 ■;-"y ^^ ^^i JjliJI C)Lj|jJsy-iVI jM ' * ^^J-4^' *J>^' Cilij-i j^J 

^ajjJa At j j<-a C)l jLiill dJj 5j »t CiljIj h i A VI aiiS (jjj .SjjiHI ilL^aJI ^^i Ij-u^ d)>A:aj 

j^jVI JaJJ '^^^' ^J i' U^jVI j' ^J J"^ ^ »J^i-iJ *e^*-^' J^Uaail : JL-UI Jjj-uj ^^ 

iCiltl a <Lijl_S aJI jAj jlUI CiiUo 9 9 oi^^l ^ji S_l^liil CiLuoLLAJVIj Ciljijjillj '<^JJJ^ 

H (J^j'^' 6' '-'J '>J -C^l ••• Je^^' <iLiJJ_iAJI jujLuail jil_»:ijlj <jjiaJI jlja3_uj| jijtj 

Jj-oj_a Ni Mij-S ^■^ ' ^ ••• "■"■ J_»j Cil — jIjJsluoIj Cil— i-a_sljiJI fj J ^ 1j <JJjiJI (J-jLjjj 

jsJ Sjjiil CiljLiVI (jLa ■j..<la.l.-.ll ( ^i i nM'iin jj^^l ^IjlaxiVI jjit^ tisj-iij . J— s^l 

jj_t iUL^LuJI iUL^I ^ J S ".•.". j^~t (jl J -^'i I fi'i I 1 ^ .d I "ifi^l 4jjJ_S jjlt J 1 iS J-^a, j^l 

J^J&JI (BjS L>"'^i .iCiaJXI Cl!lLlliJI tJJJI 6* J^'i>^' LT* L^l— ^1 Jjjj iUjIjJI CjLjIjJsuJsVI 

iLiKJI £djiJI (jui iUL^LuJI iUL^I ^ di I A Till J SjjLjlJI CiLiljt-iK^VI jl jaj Lul_s .jJiLHI 

j_ii-aJI '(}■;-' ^ •« -^jH J-' (}•■") •''f^^jJ' J^'i^l t* O^"^ J^^ J^IXn 






-^ 



I 



. , ,ijUi ;« art, jjx 11 (_^lajjl (_^_5tLa 



Jj-*-" (^J-^i .iL_ilil_a_JiJI j1/ J 

l-Jjl Ml JJaj (jl 6^^ jj'i — ^' -^ 

A-aJu .iC iJ(_xJI CiljJj-J— II j^ ^"i ^ 

La ^^liAlJj Jjxajlj (j^LkJI JjLu^UI 

.d"l il ^\ )j| aj ^ 4 Luj ijj ij^—LA^ 



j>l j^"' "i Lj ^^jj V JI>a,VI t^l ^^j 
CiljLui^l J -IS "■' N mil L^jJ^ "* J->LS 

(j^jj i.f-'^'j ^ '*> i~> it^'ill CiUI^^VI j! 

■ *">- * Sjl 1^ ^ &JQ J^^ O^ jQ '■■" ^1 

^ji^ Lf J^VI CiLtsI 1 "i-»VI JJ ! ()< l A j 

(_yJI < II JJj-llI) Cll Ml IJ Ul-UI ^ 

Cil— — X ui—lLi j'^i ^ I' (j^>^ ^-Hlj 

C)l<i|j-^^l (>J jn-^ II jl .(Oj It I (ill 

^LiLxJI Jj.^1) iCiUkll J.^ .^ .^".11 

■?■! A ^ II . (U_J| j\Jj_i ^^1^1 ' (] ->■ II 



■ Q fi^ iiLt^J /*( l^^^J d t I H \V^ \ \i A A iJ^^j) t"^l 111 * A I 11 * 1 I ,*.| 

Ciljjj-UI jJc I ^1 Ml Vj jl "t t U A^^l ^ ci^l^l 

.AjjjIj CiL_ijIj_jS J_4*J L^I ±lJ_a.HF) ) iLl_lL»JI 
jjIjjJI (j^j jjL-aiJI (j_a Sjjjt P^ljJl i)J-^aj (jl (jS^JJ 
Sjjii-l 1 liliX^ iLX—jLuJI iUL^^I JSl Ml n jl .SjjL^I 

iCijjJI jl .(_^ MiiNI'itfijj^l (^IjUl CiVL^ ^ ^jj^^ 
^jj I ... .ur.i "jjj^ A<^~. II Sjj^ 63^ La^lj iUxa^l 

'j-^ " <Lijl mTiLI I j~-« ■ -Ul Ijiaj 
jl * I .>^l a" I I d I I "v I I a "\\ ... * A ..." 1 1 ^ I .7. /j t^aa .* j< a * 

jli l—^J ujI jj 7r ii^"l 1 LdS a J ** < * JjlS <l It li^ ftJ 

(^L iuaLkJI Ci^LiL^I JS ^ Sl^jxji Sr "il .Till iUL^I 
J ■"■ « ~ j^jJ >^>^j-' >^^ aLxJI j^^I JSI mi (jl .SjjLa 
(j &S.J * ^ '^ *^ a| 4J a\jt fi ^Qaj ^ (j^L^ «L^ 4J ^L^ >^ 

(iLujj:isJVl jiljjJI JiJ t^js-usJl j^l te-j^) *^^»^' 

(jj Jjj t n (^1) tyJ-ijVI (^! jJa-iJI-? 'iUjj 4_i__9Ua 

•((^jVI 
aIj aJ Ijlj ' "■■ ■■ L^lj A t "ll Ml II iUL^^I ' J^ ' « ■ 

(jl J^^l lia J la ' JsVI (jJt 4_iiisVI 6^ (jLs ,<UjJaj 

.iLiiiJ>Lalll iUL^I LjljlajJsl 1^1 jjJalj 



iUla—xJI <Li_^Llll (jj ibjL 

dl\3jiA J* *< 5*i£ Si£-^ ^S a d"^/^ Alat 
"•' ^' "H Cilj Ci^l-^l aJslU (jLJ < 
LiAjIj Sj— Jlx^I '^ ■.A^«ll d ..Uatl 
Calj ."*M tl<ll d 1 ...Ml *\ \jjjA O • *'*^ 

iQLJll (jli (^j"< " iUusjAJI jt-iUM 

j'l' S"' (jj^ I— a J— i^jJl 4 iJ^lLJI 

Liiai L^jljLa jIjJjj jlal|J^ H/m 
(jLs Jl — HI J j 1 Ml j^±^ .jjjJUl JJ 
o • jl£. j_k,^l J- ■<" ^oliJI Ci^LiL^ 
iL-u^Lj iLil^ J < "■ ^ <Li_S^lj j^^ 
^ ■'^'^ 4_SjLt_a Cilj (jj^ Cll— SjjjJI 
(jl .jia jJjS JSJ LjjjSj • ,T (^! Jj-aj 
^Luljj <UL^ ^ fj^ aLi^ I I M-^ll IJA 
.La ^■; 1 1 ti J^h ^Li^l^l ciljjjlil 



Jodl^jlll 

J-^ir-'l pljJl 4ilS JJjUl d..^ a.^'. A -.1 .7, .J .7,". II J n M I'l 

jJjS ^ (jj Jal CjIjjj-jJI ijsi Ljj_9 (jjSj ^^1 jjJjiiaJI 
(_jj_iJaj JL^ j^ yt> ^j_iA jli S ^ jjj_lll (jl .jjjA 

alj-^'iMiLi <LijLi^^4^I ^IjlaJI JiK'i tCijJ (jS^-> (^j-llj 
XiA "«tij ^»i "«tij £j_9L^| d .UJ. II ^|jj_]| . ..II ,..] 
(d— iJjl 1 "ill J - 5_ij|jJI) CiLjL-aJllj oLjjLail ^^ 
JIaj JJ jjJI j^a.^'.A ^j^uj ft [tri (jl— ^ IjJJ^-J Q .Cal t tnll a 

A^\—a JaVI («— ^) ' "■ (iili^) ^i— >laj Sj J_il 

(j^LkJI 4iUaJI (_^jj_uia (jj^ (jl (jSj-iJ .^A^lJjjSjj 
OjJJ^J <LujLiS (j^JJJ lj->->^ JJjUl j-^a.^'.A j7. .J .t.~. . 

,4^ a4— ujj 
Ij^ d .-^aA.".A ClIjJjJ JJ£. La JjlS iCijLu (jl 




^ j f njU LuLaj^ ^ ^1 1 ,3^1jlJl (j^aiLa 



YjU f O ^-is- J-IJJ j->->^ ^jj^jS. fliin iL&Luia jLLLkl ^1 
^ La^^ J-il^l <LjL&^ ^jS,jj • ' fl^ " (_gjl iinii x_ijjjj| 

.J_«Vl J' '^^ ^Ua^l d ■ °« ■ (^JJIj " i' J^ " t^j ^■■o " 

' (]-^ " AUaj jl_£ Ijl I^S ° ^lia^^l Ijii ±ij.a-i kij— ujj 

dJjjJ jiJ JS (jlSj (0/H) ^JJ\yt> istk jiUaJ ^ tPI-»-ll 

La jl .JtaxJI <l_iS ±jj.a-i (_$jj| ia:kJI »^ ^jx i'll() "imiI.1 
t-jt^-^- II ,xi£. " iLCj—uu ^<j^ "-ll JUa£.VI " tl-Llc (^Uaj 

Sjjl_£ Cil lA fIJ (3^ JJ^AJJ Ij-^ 4_Xjl_ul iL-ulj-^l 

lia Jj_a (jl_S Jlj_^Vl »jji c>a XA • ^^— It Jj^ I— a ^^ 

J_aVI Oj ii«i 411 Oj "i 411 »Lu1 (_^4 "i 't 1 Lij— uj JiaxJI 

.dJj JJLJ iLijjLjJI jl^'iiiij ^imil ^liaij^U 

a-Sj-. -<l,l JUatVI tylt i^l .;> 411 ,^141 -.11 J-iLLJiJI jl 

(jj Jsl CjJI—t (JjJLLujJi CilxliaaJVI uiiS (jl .isLiJI j^it 
Jiij O^J°^' "'^ '■ JjL^I iC— ijJLJ 4^j_ul jl .<C_lJIJ • ,0 
Cilj jiialll o'sit j_a X \ • ^Ij-:^ |JI CiLxliaiJ^I JJ-C 

Sjj-il iUj-AJI Lilijl jLfi d— 111 j'-'i-^-ii <L>_j|j "•■•■•i 
.<L^)L^jj UslLJI »u^^ "i'^~i Lijjjx^ J '~ « ■ iClijls 



I 
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^1 iL-icllusJI -.1 ■ .<j "11 s. ,,.•■11. 

■ Cil 1 I'Sj-UI JjjJLj I "il i->l (_^jjj_iAJI 

4 I -^ 1 -^ m "ill Cils^lj-^VI if-' Ci^j 

Jl " ^'•'ll ^''^ a '-^ Ci^l-^ liL^LJUl 
Jj^ jJLa£ Jn -> j£ x^ Jn^^ij Oj 1 1< II 
J^/(_5JU J^.^ (^JjS J>:>-« J^i*^ 6* 
aJaj ^ ^^jd^l j^i "ill SjLij ijA^-^'in 
Jj_t.a ^ J -IS". II -J .".I SI". II .><^ ".II 

j' '" "'"' b tr"j EJ-*^ .J-a_ t JI SjjJ 
Sj.^ "•! -It-" " ' .It-.".". ^^^1 -.1 .1^ « II 

Ojj^ ^ii'" ' .< j". ^1 4aLj^VI-> ^LuAjj 

jli -^ .".all iU^LJJI ^J .iiljLj iUI_xi 

Sl^ J I "n 1 jj.u3i,l <CajLx_« ^ Jji^l 

^'— *'-*-" tfJJ— ^' J^'J-^ ty^ .fjLJLw 
jLu jL— s ■j'^S'^''^ ' j^ jJ£ iL-i^LjAJI 
jjJaJI (P^U ^3 111 "ill SjSUI J ,r. ^ 
- O ' ' (_f j_a jjj — :i ^ l_jj| — t (jjij 
jUu jli iLtLjj-aJI Jl^-a ^jij .1 o • • • 
jj^ JS fji^iWn ,^^ JJ£. S^ljJI jJ.^ 
Cilj La Sjilj j^ J \\ n'\ jJjS \ • j^ 

jli <JI_^ ^1 /e-lcj .jjr»-i oil iLl-CjiJI 
.jAul^ll^ \ • • ^_l£, J-IJJ V '^^ •°" oj-A 

J() "> I A-ij-uJ J-^^ 3^ J (] "> 1 1 ^JJ-ljIi jl 
jjj-^iJI) '/.\- ± ^^ JJ_}j V ibJ-i-JUl 
(_^j ""■■ " J^ iLal_C Ojj m 1 iUjj_iXI 

.(_;jl_xJI Jj t Ml "ill s^LJ_j1 ^&jjj_lll 

p^y^l— id (j^l iW[ ^ J 07* II iaj 11^ J 
jt jjjI—ujVI tji ^LJ J 0?* * Lg J "' '"* ' 
iQ^:^ jl£, i_ilh"ri ^1 J IT iVill JUa.1 
iu_iiJI jx j-iS,] fjl— u iCiliaJL-i jI.mVI 
oIjLjj JLUI Jj iMi ^^ ibjLsiJI iOJiil 

J IT Ml "ij <jiT i(-ill d^^^l J 1 i itri »Jj 
Oj llSlI ii-ajliXI Cllj A M.\ "ill aj4-^1 
IjiiJ .nJI ..iL^aJbjIXI J— 1^ TTllI i»-ll,lj 

<G^j tlijj jj^ -^f^l (^ U^sLi^VI 

ljjjLxjj^l_i iCijxJll dJj j_a j-uil jj^ 

. X ^ ' jt iuLt oj J I »-i 1 Jjjjj 



t^jj JUI j1 j^LaujVI 

jj^iIXI j(;-^ II (j^li^l jx iUL& <CiL jjjLjljj^I i ^mjj 
IjLu I ilt-i"ri j^l Jin ^yi j£ nJLUIj t-iiMiill ±ij.x^l 

,4^,^^(JJJ ^ . Aj^(j ^ . ^^_U A ^ y^J^^^ dil >— i^J L1A.UJJ I v^j^ 
'' "■■•''j ^ °'^ ■ j'^a^'.H 'J-^ II J< ■ '" iL-SjLu jj<~"j 

^^1 t Jj aJLI iLsjl a aj JjliJI i-Sjl » a ja 

jl^ LaKj ■d'Si Mill ^jjj ^m J()-^ll ijAi-Ala/j^^l 
"■■■^°^M I— aJ£ lj->->^ Jj— ^.aJJ j-i-ul CiJj-i jl'^ll ij^id 



JKmi fl 



_XJ SjJ-ill aSaJ ^j .4jl_tAil : 



.XlC I ^- '■■ Vj ^' °'jll ^^l^l (^ iC—SLjLul (jjjl_XJjVI 

(_^jJLi La..U£. jj-u d K Ml n 1^1 .iLLjJaJI UjU-^ II ibl^j 

jl a i>^ . A . d . I.. *a a I 'v I .".1 . . <| / ^ a| I.I.I aQ I . ^ Lfl 1 li'v 

. >^Ta CA^ (j^ ^J^^ JLa^l J 1 T fVri aIIj I ^'^ *^ «LaL£ 

dllJjl (^jJ (j 1 I.MI j_a iUL^^ J ^jj (jjjl T~ijVI ijl 

ibjLxJI TuLt^l SjLJI ja ijS jjin T 1 jjjJI (j^LkuxiVI 
Jj^VI (^ I'i "> 1 1 1 Ml 4"i fULOj j^VI j1 1-11^ iL^^jIXI 

5^_J a.VI ^jit IjJaj (_JJJI Jjii ilLj iLSil C <U tjjjjJj 

.^LaJij^ ^^ ■"•"• iLujjj^VI 
5.ij|j Jl.a.^1 J-^>i 1-1 It J,jja^ J— ''■ iJ*''-*^j)" JJ^J 

.^Utij va aIU'. II ^ aL t — a j 4^ t^i-i^ Ql 11^" ^ JjJLuu a 

iCijxAjd (jjjLxjjVI JI..1CJ Sj_^^l S iMil 1^11 jjjliXI jl 
^sJ>-^J 4_uijjj_^l <C_iJjjJI J "11 () II Cil— fcj it-ifi ^ 
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iCiiaj JS (^ CatjJAjJt Jiit f-A d Ca Ji^ 




l^^,.LM.J^[jJua^j-^J\ (3^ljjJl (j-^tLa 



. M -^ 1 1 t^ A « A ^JijxLd If , « I < " I 1 A 

*j— — ^ — ^V 63^—* 6^ ' '•> ' ''Jt — 9 

S .IMS ",,.l^ . 4jJj_s 4j1xj J^L-uiJj 
(jbj < (] II CiLla (jj J-jJJlII j^l Jj.Aj 
.^jIxUI o^ (jd Ij^ X ^ > > — 1 J-uL3 
jLi -Xj • ■<ii djjiJI CiLilxX ^ •"■'•II -J 
T • |_ll ia^ JxAj 4_iJMilui^l djJli 
JdLxJI j^^j l—ujij j_uQ i^Ia^Aii 

djjiil (jjj^ CiUi<»i^ .i-^-> ^ jo^l 

fljljj_ll Ci^Sl—l jjS_ij .4_j^_lla_HI 
^l^ J •IMS -•,,.! (Ci\^^ / CiiSjii^) 
^I^JJI ^j ■'■^^1 is 3^ ^ JsLxlU 
J I f djJ-iJI 4jj_xj Cilj-^^^ (j^^-* 
' ' -^"j - -I* "•"• ij] ^Ua^^U ^Llll 
ajj_iJI ^ '"' « "• iglc t^°i ^ " J is^-^ 

JJjllll jl— llll •J-^ S—Xjlu jjS. J H 1 
.Cil-X_i^l 1^ iiijla J^-^^ "'i'^ """' ■ 
La jjJa Jx^JJ (>J J()-^ II ^1 jLuuj 
ij^^ ^ 'Jj^l b^ () ^^ <CiLj J-iI "ttlj 

jjj^lo (^1 (>j ^yJ\ — aXI J a •>" u' 

ia^l ,1^ jl .isLkJI J^ tUk. 3-'^ 
= r ^J^JaJI ip^ (jjlj-Ji_a jilK. 

^5U jiiiaUi LijjjLi (><")• ^'Vrr 

t^iJI ^,. J ^11 jiUiUI Lij_«J ^ 

CiLjj^ g-j ""^ " ^ iuLx II aJL^I 

CiLJjSi,l cijjLjj .iC-jMllI CiLa-^^JlXI 
-:l4JL j^ JSJ 4j!i(jJI 

tr^^e)" Ji^' t?^ Ui^ ■ 
(3 iIhiII jjiaJI ^Ljj jj^ ■ 

(^j^J^I ji^l te'^ 6i^ ■ 



\ ^1,^ fc 11 <i-ijlj jj'S 1 \ ' fja Jaji (] II SjJ-S Xuj 

^ J X ^ • j^Jt jjjj (_j ill J (] -^ II JjJaj (jl .l_jjjaj 4— iJIJ 

^ A,,^ &_^ &ib La^ a! S J Lj^ CiL^ >^-d pj J I v^ 4^Q 

_, SJa\ iifii I (] •'; jLuXlj Alialll JLJa^V ij^aJ LLiL-uj 
jl .(jujjj^l <Gjjj (_yoU^ 'iVI p-^ -> j " y<0 -^ II la^AJb" 
iUJ^jj^^l S^^VI (f-lf. t-i will Ji] I4J Jjj-^ II Cibljii 

Sja ^1 (J^ J^ ^-^ ^ Sj ft I n ^ >jLJij j^ «^L- £ $j ft I n ^ 

Cilj 4_ujj.Jl^VI "•I ■■■I ^ " J ^C—ujjJl^VI -<^ "'" 
'"•'""JjJ '°" ^jl-^VI ' " ''Mj " • ' °" " ' " i.di HI 



'/.A + [ji^ J(;-^ II CiLjijJj Jo -> "m (jt jiaJ iiJjjjSJVI 

.J-LaJI .1 iom"<ll Cilj 4^JjJ^^I »^^VI 

J ()-^ ^J iliaj ^ (_« <Ua^ j^ J 0'^ II isj-iA A^jJJ 

(flc. S^lj J r»*lS i t-l't -^^^J 15-'! ^i 1^1 f Ojji'*! I Jl— C 

jx LujS Ua:kJI jl_^ l-a-l^J -l-a (jl^ (^ '(] '"g'- ^< ■ "■ " 
isjAA Sj^ JJ:^J .IjL^ isj_i^l jLS LoK <Ua^l aJA 

'' "■■''< j-^la^'.Vfl iLaj^ l—aA |jt"u»-| Iri^-'t ^t-llrll^ 'J -^ " 

.iLuLj ^psj-i^Li <Gj^j aUslJU j^oiiiVI 'fl -^ " iLi^la 
jiliaaJI ^yJI 4 — al_t Oj J m i J-f-aJI Joj—^ t^J^J 
^Jj 9 J_J 0) ^j-ll AJ tyji-J (^JJI C)l a_LaJ,lj 

^^ JUatVI jt ilijLjj^iJI Lixalj-sdlj (^l...jLi-i.yi 

(^ J(;-^ II h^AJIi ±ij.a_i j1 (<i fi iM() 1,1 JjIjaJH iajtr^ II 
.jjLaJ,l i'll()'iMil,l CiLj-i^jJ 



Ueff. 



^ d lin'l^ 



(Un 



j^ ^1 j^^^l 4^^1111 •j(;-^ " (>j LJLi. jjUu 






_ »J^I 



OS_jJI 



A t~^i'i jl^l'^* ".3J fl^ll (3'l>-^' J^ 

SjjLJ fijjil ^ — i — a-ll Ji-J iajiai. ^^J-t JUatVI (j! 

j"'*^" ^•"■I'-'i "...I Ojjrt-l I jt (a£lji(*ill I lIIx l^jjj 

cUa^l <LX-LU L«..U£.^ ' fl^ " Js^^ . .5« .J .Ij^ Jjl->-ll 
S^^.^1 (^1 iUjlllI <bj_3LlU JaLS ij\^ (4_aj^l ^ 

3J_^f J ^4 "uiij Ci^l— ^^1 LJflj "i'i Ml J .tbjjj "I'Siyi 
(fl£. Sj,.19_ll jj <C£.j^l OJJ t"i <LiJjj"i'S lyi JdljiJI 
^ ^liaiJI dllA j^_i jsJ ^ (^1^ .Jalj_ill ^ ^1^-. "ill 
ja ^<i_ulj ^ /cJ-:^) J It's II J (j-^ II la^-iat jli J OJ-MI 

.? . I * % .7." ^|Ja£l ' •*...* 




^ , ,,jUl :« rt^ J^^* (^^Iflljl ,_^_:tLa 



SjJjJll Cil Ml ij Ml ~i II fja J ^ II j1 Jj^ t^^ CiLjj^ i^i jJljlLI ^Mlll jiUalll jj^jjj 

iLL^jj »LJi3l '^ ■ "'jSII ^I^VI <iN Miljj ^Jljla j^ i^ijLu^l AUa_UI ^Li JLLij .ia^ iLuLa^l 

.J.JLuiHI f-sj ijj-a—L^\ jj^l Cilj J .«.!". ".!) (GLjj^ <G1 '••■ ^ 

JJjUjI CiLt^jj I '"'I •^ /e-ll iCal—C Sjjiti I CiljJ-^J_a jLjj^ ^ iImiIIj 

iLl-^LJJI (jj <iLlJJjjVI iCiuiiJI J- "■'"■ -Ji^' t?'-" 6i^ 

^ I « "■ ■ I A .a f 1 ^ J" L- alJaJ ■ ^■l" « I I CiLiJJ— uia dj *Jt ^ (jjlj_lll ajjU «-jI mi II i iimiII jl 

V 1— is (^JJIj jjj-jJI CiLii ^j lAjAj 6'' S^i .iUjilUI jljJsVI ^^ i3 ji(;->"il l (> iCilLkj 

iUuj-aia 5jJJ-aJ Ja^i-ll Cilj-iiu jjp t^ Jaiuji iCijIjJi-a j_it JJ-j-^ jjlji-aiUI Ja-^sJI 

jn lA) J- «" ■ JJjUlj .JJjJUl ^^ jjI— '^ ±JJ-^»J dJjJ I-*j3j .jjJaJI *-JJ^ Cil_Sji»-a 

l^—iS ji <"ii 5j_a JS (iUjaa-a jjj^ .Cilij-^sJLl ^ SljJjJI f-Lj-i-tVI (^ iCaliaJI (^ jlj-SSj 

jiJaJJI ^ji dUjj 4la.l_ia Ojji,-ii J^^ " CilSjaJLI jJ-«JJ (j^ 5>i^ljpl (jjljjJI j»^ Ci^L^ i^J 

^ I vfj aj It inll <Lj-oL^iJI j^laJI AjjI — a.1 JI_a_^VI ol -a-i^ljJI »jlj-^^l ' ,'.' mii 

jjxaiaJI (jjSj £)_ta. *Jj>-t.l CiU^tl 6! -u'j^^^ ^ J .''"' SjJ-^ ji°l-^i^ V (jjJa/jjis) 

djaJLl jiUiij St J "iiA (PljJdJI iPIJJI Ui^^ {X^ - • ,0) uj'i^^l t> ^ K' '" .' '^'-^JJ 

djaJLl (j1 .jil_t J< : Ml 1 Liljj ^ ....". J I) jjJaJI i^iJ^ diLuj^l *:H^ CiKunll ^ 4_aj"i -> n 

fjljSj—ujI Jal JJ^jJI jJjj ^^ (^Mi/ijil SdxJ aJI o"i-. I tjiaj XV jt T tj^^-^J ' '**^' 4j.i_Lkia 

(jl .jjjUIj 31xii Ujs clliJjjiJI i> .JLa^VI *sKJ i3ilij 

J ■ ■< J <.T. . ^J3 vf jjjJLlI CiLiJjJj *>iJ'j J (i7>l l jj'i^ f-^ 6-* ^-^'j *-"-=^ J .'"'•»"' I "J'tf 

jl tiu-^ A-jjjjjiiJVi Sj-^-^Vi t^ 6'j^! g:j'>"^ "'.' c-^ *J!^ (/■'^> J^' Je-?^ t^) 

1^ ^^J_t OAaI.ti,l <u_uiiaJI OV^^I oM 'UJ'i^' L^ Mi -.•; jJ-*J-J l i "'J '> J -Ji^' i>-^ 

Cil jJ-JlU 4 ... I ■■■ ^ J ■ f , 1 ■ ~.l l jJajii SjiljJI ^yi Ua:kJI (_gj~iMin SjLi^ 4'iiMi~»'i jiaj ^j^^l 

5J4-^VI ASlS (jjSJi (jl k-xajj .JJjiJI .SjiiUI J^Jii^ j JJ^"'.' *:?^^l 

iljt (^Jp jt ^yJ-t 5jjl_s S nj -. II t^jLs-ll J-4^1 i^Lt/j_^l tjAiaAa Jjj>i Jj-^" u! 

^^1 jjjJUl Cilj-JLi s-Lul f ^ -^ '^ *^?^ »j-^lj jj^ J4^ "^ (j:?^-*' '^i^ ^l:?^ \ • • >) 

jiajj .(ailsj \ • JiLa. X 1 ) ^1 Ji^aj JJ^SJ JSil mi "in CiLiiaj iij-oL^ CiVj-^j dUiiJ .'/A-O 

-.Vf .^t l ^Ij US a fi^ X , . .<l l ^UMI Lujaj JxAJ SjjIjJI j i»-iS J^ C-Usit^ OjMl "ill iCjLa^ 

(jijAJJ jl ^« 1 Ml "ill J^ JJ£ JaXJ (^I -A^ (_j— '! 

jjj3 ill a. ,_ij Mil S^IJJI 5jlj_^JJ 4JI-»-s 5j>^ tP-*J o^iaAil SjjUI j_uai j_j^ (jl 

M ^ J flt 1 I A I'.f J^^^l Jj jJs j-^a^'.A ^iLiJIx Ua^ jl-u CiI-ij"imi(m) Jin 4''>'ifi jji»*in 4^jljLd 

ciiijaJ,i (jl .^^j^^yi jjiJi ^^! jiUiUi ((ji-i-^ >^>A^ ij!) -J JO ?" *^>* lM" 6-"*^ t^jj 

(> tPI-si^ Lij_uj jjjH,l jLj-jJI Cilj *%>A^ *^j^ dLiAj .*^jaU (^IjUl (^jiaJLI Jflaij 

-•ij-« "11 ^-^ •"■•• <u.j Mill ^ji Cjljji:i ty^ *^^^ 1-4J^ t> j^jJI (j^ 'uj'i^^' ^^ Cf: '" ">"'' 

ji.Vl ^L^l (yltj .JJjULj ^ 51. -tl .CulJ Jj_»_a k_i_i__Sj3 ^ ,l_a Ltji ^L^i-ll CjS^I 

a ail -.1 < ,^ aII ^IjJI j j.^ al l ^Li tijia jt iQI— ^ tila ^ iC^liaJI (jj-^i-i aUaJ (jj (jjSjj 

CiLiljt-i l■^^fl (> j-^l-:- "llj £i» ij JlaJ ..-tujLa,l CiS^I (^ jiUiiJI (^1 iCsUaJI aiiSi jjxjj 

;t<..t.l l It ijaJ ^^1 4la.liil J^J -> "il J l i A H I Jp^iJI (> ff'j-^ Jl — »-aJI ^jX\ 




^ I njU LuLaj^ ^ ^1 1 ,3^1jlJl (j^aiLa 



'(j^ II f>j "■" jj£. iui&xJi iLL^LUi Clival jUJI 

CljL^L. AijjMI) l-jJilitL^j ^ f^j_^ ^L^ ^^, ^^, ^,^.^1 ^^^ -j^ 



^^ .'I I. ..II ^Llj jiliall 4_i^LkJI 



LiU^ l-jJiLJ (jAa_iJI I a .A> .. U^^ ^-T^^! J^ '^"^i -^LuVI JJjJUJ ^-. J-. . <•> 

JiLA (> l^jilj JaSjj f ■•' ■■ ^ CiLiasljUl (jt suk. LijLsLUI (> jlSj ,<baslj3 CiLijia 

(^ jl J "'I I 6i^J •'^'-^" t>^>-« (^1 Sj^l jvJaJ ^yi J^jj ia_as 1 • iLa.jJ ^^1 Jj-aJ ^jUI 

jif, ., 11 Mil l II4JJ JjL^iil t>-o^l uMi j.^.A ji.< Y,£ J y. j ./^ o ' .>u-.ll j.^.A jl.< Y 

jUI jUUI (> 4_4i5UI jjt LijjJiJI 

.OJJ A la CiLi^l ftli ,-k. (C j)"i-»'i CsJxuj aJiJI SjLJVI 

a_uj|jj jif, jl 1 "1 rVI j^ ^l-^l - ■> k* - ■> •^-' -^ ► 

ADP Jl_a_a.V ^■ •' « --1 1 j i .^ .> »>e-^ "^T^^ i-»-^i >A*e '*«-^' *^J^ J^^ *>*" 6! 

-.•.,. . ^ J IS II tjjjLiV SjG'ifl JL-ta-lj kj^LlULj ii.pj '*e3^' iU-uAJLj dJit jjajj iCasl^l 

jl (^1 jjI ^1 ^jjJ j>-J-> aJ Ijlj -J J i«i^ l 4ajl_x^ ^j jl Ti II ,^ialj_lll (_gj"i ^t,l ^ 

jP^LJ jjJaJI (^i(j (jj_Sj jiliiJiJI ^ a^LiJI 5jlj_^l .-lUMj CilSjaJLl ^Ja j_aiJI jIjJ^j 

aiUil a^l^l cljLp jLS diU,VI f^, ^^ ^_5^iJ| j^i*.ADP. 41^1 ^j .*j^l 

Jii ^^ J^^l j^lj__L^VI '-iUI 

idkljlfl CiLi^ljj ^1 <CiLi^VI-> XA j£. Jij V (jxujuxLi 
iuasl^HJI CiljLu x_ijjlj TT 11111 1 LUj 

, , jjjUI Cilitl— lAa jjt IjJ jj ,_lijj| le^-Sl aUI jLuil Al 

d_^j_a aj iTii Jj^ IJAj ,<LJiJLJiJI -'^ -^ ''?^^ '^? J— J - u- 

j_s j^lj ■ a ^11 j^s ^•■- ■ a ^11 J±?^' e^i .(jilKUl t^l) j^L^VI JJjiU Cf^-^l 

iCUlj J .Sa l .". J .< ,A If [£«_iaj CjIjjjj jJt SjJ^I "iLiiiiaJI" iCasljiil CiLiasljiJI (ju 

.SjAJ^ ja". ...H . a 't'll jd '^j^ JS IM~| ,^^1 d-ljj J l.y^a'.A 

Lib Cu.aJ jj.uail 4ijLx.a J^ jl ^^^^ *-^ie-iJJ' jlj-tVI Clj -•' -S alj -.11 ^^ ^j 

jt 1- 1 1 -> iwJ-ii ) Ml "il l JjIsj ^ iUl_»i _ „ , 1 I .. - II. - 1 • - 1 

~ -"^ - '^ (_^j'^ ■ Jjj^ Ciljl— uj <LiliLu j.i£ CiujiL^ .>! .-V . ...1 . 

j^.&j Sj.^1 J^ljLd ^ . ^ . ^" •**la';<A 

jl .".II j 4^ ^-J ULJ jl j^.&J .CuQ jl-^ ^ *<j A ^^i£ 

Cul^ Ijl d K m'i n '1^ ■! ^ . .....~.~. jf 

Jl A ^ yi ppit n j .SjjUl <LijJt_j J^^^ ^34 "^-i CuLUI 

£jL&^ 1^1 '•••^ ) jjl.*ltl iCsjIjLA »-a 

^L^ jl ji^ L4^Ls (j;^ Jii^ C^j^l ^eff^'^lj ^^H^l C.V^^I) iU^AJI j^ 

j^^j d_«^ j<: iti J t^iji ^vi 14-^1 ••*jiJ*'^^ ^^^' f- '"^ """"' is^h *e^^-^' j^'i^i 

J^l JJ£. (Li_j^ ijuj jU ijuj jl-" -^-^J^ jli^Lj CiLi^ljJ ia^ jJjJ (^1 

j' ^ /'J .'" ^-^i-a-SljJiJI CiljJjJUl ^ l^JJJi^ jl "n |_^l ajjJUl j^iaJI iiiiU JUa.VI jl 

t^jlj-UI jrl-«.ii)fl jl .^^i-iilj-iJI ^^ ^ ^^^ j_^^ ^^ ^^ ^^, ^^ ^^^^ ^ 

-^ .rl . aalj- i::]|jL_u Cllifcl lAfl Jl iiilu a iL^ljJ ClIjLu 

jlc iL-lJLc. 4_SjLt_a J<i Ml 1 jl j^JJ 

jj" "'Jj'!"' Cilj aJaJd j1 ^jjj-^ Sjti'iS J." "j .iCUlJ 
Ciljis .AAC I niMi ^j ,_^jjjjj| ojjjj 



I 



. , ,ijUi ;« AAj jjx 11 (_^lajjl (_^_5tLa 



Cilj— ^J ^ ' ■ ' « " iC—SUs (_^j "■ '■"■ ■ 
^S.UII 4JLUJ Alialll iQL^ jj .iCsUaJI 
CiLjI ^1.1 J Cil^ "I'Sl,! ^ S^lj£ J^ t"i 



Sj^l iiUa_j ajjJ J^ J fii < 
A n 1 — 111 (jjij (jl (jiaJ (^1 
L-uj^ (_gjl iii'i SjjJ ^C— a— 1^ SjjI— xJI 
J () -^ 1 1 ^1— ill I 11 Millj .iiUalll Sjjj 
jL-j — uaJI JJt ±iJ -»J (jl (j-iaJ -i^ljJI 

iQJ^I J Ul'.ttl ajUail ' -^latl 

l| Jxdu (jl (j^JJ Alialll CiL3l -» fi ^ 

Ijl ^^Ij (Jonis) iCsUaJI cilj^j tiVl 

t5^ t^'Sl'll "liMJjJ^I JS_al jJI ClJ^aj 
J (] "> 1 1 l^J^ Ci'l (j^ ^1 talti'ill CiLx—uJ 

<LL^^I Sj^-:^VI J '" ' "' ' 4^1^ OjJr»*l 1 
»J>-^ Jst JJ^I J .' "' tJ J .(^J-^VI 

J^ Aliaj ^el£ <Liia_C iLiI ^fi£ ^jjjjjj 

Sj^lj vbl S (3— 1£ j1 nJi a) 5jj ill 

(_^ 1 1 < it i"i oljNiAl («JI ..J^_t ^Liiaj 
j • ""• • L-a (Jsj t--^ I iCaUaJI jIjjI (jl . 

g- ft in II ^C_£ vuu^ J "■ "'*" J^ ^ <L^&AJ 

■la^l Ji^s (5-lt t>'.i*lij (L^j__a3 
M ^ H daf 1 .A A 5 jAUs jJ ojJ 

J^VI Jl l<1^ LJJJJIII S'St^ 'i'ij^ J < t "U j 
jl < S ^ • ijU Sj M S flj J 1 1^ I Jn ->l,l 

^jj^UfJI «^ jj a j"j «-»! ^ «A ^ A Vjj^i^ 

(_s ''''<'' jlj_sLi 4 SU -. tl ^^ l| 

4JL^I a'^JIi ^ Jjj^l (j-^J ^.sliaJLi 
^ia:kJI J^ ^_l£. ajin "n r\\ ji'\ ^i jj^l 
I ,Aa^'. /I ^liaJI (^j'liiin (J3^ ilA^ (5^ 
a'st^ (jj 5 j •;> VI I <l "i jia\ \ n fj^^j 
J^^^l (j£. 4^1111 dH (js Js] Sjj^UaJI 

(jSJ j S—Li^kJI Sj_^i LJI Cilj SoilJJI 

.jj^] JS in I j^tf'i »IjVI f-y^ J^^-^ 



^ .k ,X ~.llj J ..<". II ^°^ IjtaJ LlIIx j" ■ j "■"■" TT ll»*l 1 

dl4i<;l,lj CiliL^I (jd Ss.jjn-\ n ^ ,_^ljlll nJuji,\ (jl 
ji»*i S SjjIj^ Jn < ij jji»-il,l A^ (_$jljlll ^f—k. iCli^jx 
I <"i<^lil (jj£_i (jl I 1^ 1 . i^jjjjjl ajjjj j'l f Ciljl 1 "ill 
jLull l^_^'^ °" iUjUl •'« ■ "■ "■' ^J£. (jjjjli iCjL^lj 

J () -^ 1 1 1 4'i'S 111 Jn ~i -> 1 (jl I 1-^ 1 i2a^ u^ 'i5^-^'j— ^I 
(^jI_jlJI jjj-JUI j_j^ ^^1 iLsl—uo^fLj >iSI_)JI ^yiilj^l 
' °"'<*' (jj ^l_^ Jj>^ (^ <C_jLaJll l^- -^ AAJJ .AUalU 
,_^i_sljj_ll jj^l jjj_lll jJ£, Lluj (jQj -> 1 <L3l "ttlj 
.S^lj oj J it-i 1 (j-^ III 1 j1 1« 1 Ml ~i 1 )i (jl I 1-^ ij .^'n 1,1 

(ja CiLaj^j^I "^ "^ ' Lx_u |_jiiljIUI TuJjXI ilA^ ' al~.^ . 
-.Ijal -^ .A l| Kvar Jtli-a jJAal i^>-9 >1-^ (J^-*-" 

Mvar. Jtlia jjAfll 
<Gljjjj (jl ^ 4_i_a_slj_lll Cil -» iMj-t.1 KM S K in 1,1 (jl 
iUa^ l| J< ■ .^. II ^£. Sjj^lj SlaSLi (jj J ■«"■" iLujJjJI 
liK kjjls JjKJI (jli L-aKs .Jjlill AjLsJ, fjlii (^jikl 
Sj)^ .lilS^ '« •"■ ' "• • '-J Tu^jXI i^iX^lj jjjaII j-~°^M 
iC£.jj_a CiIjLj_11I (jl (jj ' <t~ii ■ p in'ii <Gl_a dJj ^j£ 
■ d iiAj^ ajjit*! 1 iLijIjIlXI CiLa-uijXI (c-lc (_^ji ■■"■II ■ 
^1 1'^"* ■■■! t tJJj a ^ ^ ■v^ "II \a ^-^ 1 1 ^ * * *-v ^1 * '■■ a ^JLJ^ a 
-"'* *'* S" ^^i£ f^i \ ^ "* * -^ d\ d 4^— a le^ S\i m a -"'* ^ '"'J^ 

(jjj^ l| iCaLuoVLj (PWM) iLuaollI (j-ojt (juuAj 

.4i£liXI 4SliaJI 

^ it-|->ll ±1JJ^ JJ£. JoXJ (_;jj| JLxill TUIjXI JJJ (jl 

jLlUI dJJJ isuuAJLi (_^jLuu ^^iiljj jl-u-i d'S iitill (ji^ 
.jjJsJI ^ <Cl£. ■ a '" ^ ■ <G^j L-iixJI J<- ■"" ^ jUI 
CuLUI Jj_xJ,Li (j^LkJI dJJj Jj—sLuiUI 1j_u d_il_uLLij 
(jl t"i 111 1 (jl (j^Aj a .4jUl11 %Ajya jN Ml JjJLd jIl£ L>^^ 
(^1) /e-ljVI 4j^IjUI h^ (jxlJ (jAj^aJU JLxi Tuijdj 
(var) iOtl iXI Sjj—aU t LflLiI (jiJj (ii ui_a iHI 

.^1 ijuaI jIjuI JJJaJ iULuu iUsLuUJ I4JI <(jjj|jLJjVlj 

Cil •S 1 it I _k. j3jj j^UI S^ljJI jj Ot* II iii.x^ (jl (j^d-i 
oLlujV ,_jJ^lilll A >^^l ^ <Lit.rin-ill iLijJLllI SjjS 




^ j I i i jU LuLaj^ ^ ^1 1 ,3^1jlJl (j^aiLa 



a^j -.1 ■■ <j"ll (^ LjJj_S La la^ Sj-J — ^Vl j-aJJ ^yJ-^ jt i- < < "^""i jl (jiaJ I — JJ^J 

JlioaJI SjjIJJI J^4^I j^ CiLa-iLS (jA4^M.I jjjJUl (_jj J-il^l J,^-^ II jl LaS .iLjjjjjiJVI 

(Cil i4lui jliil) "' '■^"■" i (Jt Siaixil iLij—ijJI jiljJ ^jit J— liij '1-1 (jjjjJ S-aLxJI iULjiJI ^^i 

4_iJI_slJI a_sUaJI ,■•■ •"• CiQJS-a Cilj u' 6^ tP^J-*^' Jjl-*-" u' ■'^'J— ^ LiLilJi iUjJjLiI 

tUlaJla dj-4^] J°l< I SMxa J-l "^ • JJCJ .1 "n hi IjjI i <K i j1 jjj J () -^ II t-it lA Ajl-^ 

(jj j^ia-uJI J<""ii j-^° ■^••" j-^l is^ 6^ -^'jJ' J-*^' uM t>"'-"'^' ty^ ts-"-*— 'I JJjiJI 

.ful^l ' ' '< j~ JI--°'' jvJaJJI ^^ J^ljJu ^1^ (j^ J HI 1 j1 4— al t II <UI ^ II 

' • ■■ <' Cllj (jJJ—uJjLill) Jjil_S (jl JS ^J itl jj : hj nil JaJI (jl .tlujl HI 'ti l iUJjjJiSJ^I 

J • ■;- a" ^yi - ■; '■■ "■• Lij_uj dli^l -(j^e-^ tyJ-W-ll J%-ll) itj-aLiJI Alijii ii-ulULj jl^ 

l£ Jusjj) (_Jjlj_^ j() i»^ fi jj-ajt *^J^ iLiia_«JI iUa,Llll jjj '^'-^J-^' iy^^^ ?^'' u! 

I''<*j <a^ljJI ~ "-a -J (d_x^ ^1 &11I ^J >^ljJI J () -^ II (3^ ^Jj^j-Ul <bl fi ^ I ia^ Sj-^^lj 

i^^jVI ^1 5 jiljJI J '^S : ■'■^" ajj J^ljJ CiiU^JJ jjlt ^IjJI J() -^ II isAxi »J4^1 ^-"^JJ 

iL^^ iUjS ^1 (j_iia (3-'J^ j'^SS • CiKi HI j^Jt ±),iaJ ^pJI 5j_il^l Jj() -^11 jl .<bjt "ill 

j-i-'ji "• " '••■-=« S (^1 : j—ijjJUl ts^l 'iUj 6* *^LiaJI ts^ J^l tyA >i*^' iLuaHia fJJjiJI 

jAjjLJiJI -t-S l| jiijjj . M T.l ) iCsUaJI Ij^LsJI jLiill Cilj iLitlluaJI CiKiHill ^^ diJ^sJ 

fj^ fjAjLJ iC_aLt iCii-oj (jjSj (^jJlj (j! -Ji^ ^ • ' (^ -Aifjj !-« IjjLJ it-aLstJI Ci KiHil l j^ 

.(£.> J^jiJI jIaJI jJiil) CVL=JI >ii>.t 

) S^J-ll Jjis (jl ■ J(; 7»l l (^jl HI "in _ _ » _ . . . 

J ,..j,..^ A ajji>*i 1 ' ' ■ °«" jJ^I J^lj^l ^Ijls ^ ■ ■ ^~ 

-.vfl^ A II iUljti CiLul^ii Sjj-HI Ci^U^jj p im'i l—a^ 
(j\j iCsl uuXI (jt LaS j-la V • ' (jj^ 

.,,.,_„ .- ., , jJ aj <d4i < rA M a^ La,.u£. ,^1^ a <d ini it-il'i^ n a )A^I 

i^-uijSjJI ^ySjjLiJI . ijin^j Jl^ (^f -^ - "-^^ "^ -^ - - J-''^ 

QJ tjiajj .jLi-al > • (> jjil ij^ ' a "^^.' J CiibLiJI a_slS dJjJ j^i-^J U_^lj Sli.lj3 

Sjj^j 4 X i_iJs (jt ~~'"' " "■"■ (jl -^1 •••'-':JJj '-''■'^ 

oIjjjjJLj qOaiaj-a LulJ jAjj'QJI i_h mj j Sjjiiaj SjLk jj-jj t^-lLs-ll jjjUI jAljii jl 
dQAj ._)3jjAL^-ia \ ^ylt jj^ ^1 45j^( CiUlj^)fl (^ jiiUI SjUV Laxu ja3j IfliiaJ 

.iuijjiiJVI OiUliil ^JJ^jJJ iUaLiJI 
j_j^1 i^LaJI jjj-UI .^ ^1 ia"i Ci^KJI J M -> n jl 
jl 1-11 -» (jA4 ->'il,l jjj-UI ^ d il r ^ Lad Iji s <"i 

I ] '"■ I * A 15 1 y^ /*! 1 1.." M t . ^ Aj ^1 < « iV. /^V ^ «t-»'K I I Jf ** ! -V 1 1 

aujV ^" J ■■-"■j ^"'< "■■' ^" s _.s ^ II <ajj ^yit 5ji(_c .j:i_a/t^jiiAjjSj_a \ Lij-a3 jjSj 

.(_ ^ HijN LlLajj^^l (^IjilLj |> n\^ 1 ,1 Jjis jj f • / \ j^it Jj^ Jj^ ts-^' Jj-usjUl jl_S 

^jLxJI ^L^l ciLuu^-uu J ■ la" j^jj (_^jLui_j jIfiiA ' '' jjl^ ji—i- ' ■'" '' n mi-\ i iL^^^I 

ja CiUjKII j_^ u-lLaJI jjj_UI Si£- <V * / A JjL^^ j t ij.(j<"ili.i^l |j\_lLi^l iju j () 'i II 

-:5jj5fl J^Llu^I Aa,] J5Lk jLS Ijl jiJj ^l_«_i ft hi n i— lil^ t>^>ll' g^i mj 



Jxa^l jl iLiijl_a_a SiajjM—> SAj^—a 

Jx^^l j^J <lj— 1 ^ J— X-i J 1 I'SII 

,-.! ,v, .J ,7," ^j . Jj,aiVI >J-X-I J' '^all 

ajL^iJI (^ iQLaJlLj ^L«JI jjjJUl 
^ji jAi*J CiiLjliJI JiLa. jj ibjLxJI 



I 



1 1 . . .ijUi ;« art, jjx 11 (_^lajjl (_^_5tLa 



;j^djj .liJT Sj^^l <C_iJLxJI Ciljjjlll 
tLijI niiiU Ciljl— iIUI dJj " ■ ° r_^'~' cii 

^j_ua_i I n I S (_^ II < II JJj-UI Cilj 
.Cilj-u^Vl CiIjmH I 
d_i-ij_t <Lj_4_SjJI jjIjjJI (jl i-n ->j 
CilpJ-JJ— II i>JA JIX d mL^ <L_a_i^bj 
ja .^Ijtl ^IxljJJ ^fXAJ—lS <Lljl niiltl 
lEC ajl rn->llj 4_i.aLkJI ■? ■ ■■' • Sll 
ibUaJI 3jS ^-.I ajiujjS 1000-4-4 

( ^'"jt-' l "'^ ' i ij»^' li^ljJiJIj ii^jlMI 

.iLiiLij^iJI CiLuSjiU 

JJjIil Cilj SjfllriiU --I A.J Anil 

tCfcj mil iajljx^j JJjUl CiVj "> n jl 

ii\ ^1 ^ Jl_£. JJj-J Cil m I j uu 

SjjJ ^- ■° J-loj (jl (j^jjj .4_&jLuiJI 
dJ VJ a| jj Ldl \ ^1 Cil-uu 4— uiIUI tdij 

I 11 'Sj-j ^^ J— ^Ij J^ dLlii .<! Lk. 

j1/j <LijJljJI jJi»*i n jlis, JL&i Tyuij^ 
(jl I n < .(jjijj.uu d_i (_^jJI jl (j'^ll JJ£ 
Ci^LiL^ a|j-^~i Mil ^j j^'t "iL-^ JLlii 
(j^j^ LO^L^ ^_l£ J n\ iTi~i ,_^l Sji^l 
J-^ I t'ilt J jl ■>■»> ;? 1 ,..MI * * ^ *"* ** j'* *'*^ 
(jj ^< * "■ J t< , M "* 1 ^.^ aj (Ljli -' q'*<*| 
'J ^ " tLijI iii~in '' ■'■■■II -.M ■ ,yj~.ll 
CiLui-ijMnll jji»-it SjjL^I Jj^l J^ 

ci!^KJI ciljl— uu iiil-s u'S^Vl («^i 

j-olj a.Vlj kJJjLJVIj ii JJJ SLil 

.^1 ...ibJaxuil 



(dSi Mill) tjjjill (^'ii ill Jj-usjjJI :,juSjJiJI jlJT -^ 
j) / j " Jj^ " 'J-^ II <Lljl Mi"ifl Cl^U^Jx ^1 1 ^",..1 ■ 
.^S3La ' ■! ^ ^ ■ iCcjjx Ci^l^ 
JiJ d J<j"'Kjl,l 4li_iJlj CiiUs^l C^ Cil -> iiijXI -Y 

.jsLiil clj ciUKJI ^^ (Je-^^' f"^) '^J^' ~^ 

(jt (_lt iLujjjilVI SjiljJI t^i iuUaaJ ^a.Lijj (jl LOaj V 

I J ■'■^" ■ '-^ ■ <UL^ i5-'^J ''-' Jsl^^l Li^LxJI ^jl^ ^>^ 
(jl (jSjij -ii— ILt CjIjjjj J^Ijj jj^j tj-s Jlj^VI Jij 

Jal ^ ^1 iCiUajJI CiLjj^ -^ ■.■■Ull Cil—X-uJI (jj^ 

S^lj <b1 ^ ^LAIjj ' ■■..."■ ij-^ i i_sl^ j|jl_sj^jj (jd 

iju iC_£.j.uu Oj \h ~ll,l JJ(] 't II (jd J '> 1 1 J .tLujj Kll 
fuj^l kijis JjxAjj (jU <l(;"i "nij iLujjj^VI S^ljJI 

ci^L^ iULc ^1 (^^^x^ji^ J (] -^ II) CiJj-9 j4 r»^ JJ£ 

JS ^ji CiLj j t mi l jJ-Sl JSjiu (^JJI CiljJj-jJI (^JJ (jl 
dJj ^ dt Ml 1,1 A^UaJI J_i^ <LiU:^l ^j ^1 t Mi^l (jd 
^1 V' (>j ^jljjj (_JJJI (^lialll Cilj A illtll CiljJjill 
1 (_^jlXI (alt-i'ill I in i1 Ij ■ !'• ^jlhij jjj-''^ I ^ ■" V * ' 
iijLJUIj jjAJIj <C_i^Ljj4^I jaiIj_sVI plA^n I— Jlxj 
Cil Ml o^m J— id) i^j— lII CiLuu^Luj ^^■"■i" ■■jj'^i^' 
J^lj ^Li^^ L>">-^ JIjlJjV f-s^\ CiLuu^l—aj iCiL^I 
jislj-s J j < itri j .j^Ljj-^ ty^i-^ £:' ^ "' I V^Lil 
J (;-^ II jiia-j ^ylt Lfj^Vi Jj— i— iij-ll Sj^-^lj jiljJ-ll 

iUL^I |_^ jiMi"i (jl II Mil,l J 1 M i"i ) "■! -^ ■'■ jjjj ^x^^l 
.4.l£.ljLJJ^I iUL^Ij dAjLJiil 




^ I i i jU LuLaj^ ^ ^1 1 ,3^1jlJl (j^aiLa 



^Ui^fVl Y/Y 






" ' '"^' '^■^' "J-^-^ "^Ji-^^ I J ,Am H JL^I jl^t plj-u,j ,S,r, \^\\S cIjjjJUI 

'"^~' 'J ■''-■ ^'^1 j'(]->^ M ^ l-uj-s LajA£ i^j^a-i <OLi 

oj_iJl (jl .((jj_Lll ^_s Cilj— 1 — i-ij _ , , _ ,, ., „ ,, - ^ , - 

• -'^ ^ ^^-' '^ -'^^ ^ ajlj jliMi fij CjLjjjjjJI jsjiij jl4^ Jl^l aj— uj jjjLis 

-'^^ '^ - - -^ JJj^l J— 1£ J^ in V (3 Ml jMiM,l Jl aJLI (jl .iaa_S 

ts-'jj-'^. . J Jj _ J -'■^- dj-aj j1 Jj_aj) UjJj-aLa (jj tjjj_S ^^ijj Jj jA^^'iU 

5(i|jS Mill, at iUjSJI tioJa (_ujLiia o1 ^ „ ,, ...— /£,. 

"^"^■^ -i-'-v tuljjJI jjt *J-»^ Atjjii—i «ULaj ajjii Jijj (Mia ,^1^ 

4 ^ "i iti 1.1 CiljIjJI (jL-s d_lj ^ylt 

j.ji ,,,". /■ i^i^ixa^i j^L^ iQj^mi 

iClajjjj (jj^ Jj-S J^-^ (^.It J(;-^ II 
(jl . a_isLai JJ 7.IL (fj tj iN) 
Jl ;>il (> (^.M jM'.ttI , 1^ ->ll 
CiljjjUl jJc Ij^ i-n i»i ^ MiiNLJJm 

hni 1I (jl .^j jA .d \ • (j_a JsVl 

jl (j'^ll £->^J ^1 "I " ^ JjK II 

jLiAJI JL^I 3'-'^ ^j'~^ (jxiLuL^I 
(jxil Ml 'I II jl (J-^ll I l■^ -> (jl I n <, 

(jl ^ '*< ^ * '*i *■■* '■■ ^e-uj ilsLlx^ ' .1 ^ ^ * 

jj_aj j^ j^l JL^aJLl 5j— li (jj JJij 

<ULla1 Sj in < I 



-^ 



ojUjj JsI (j^ailll S^j^ 03^ J-^°^' CiliLuAl jJ£j 

2 
jjt Sjj^Vl iujaJI LjU. j>j^ "innj .(Tt>" /^)l/ D 

.^1^ hi^ j1 ^j- af JxAjAj hi->l,l Jl -^1,1 jl 1 ~if I 

jLlii a j ■* * S" uiA 1* * "* ... lUI'ti t| Jl ^ t I SjA J^J 

(^jJI (^111 it-il'itlj JL^aJLI J^) ^l^J VI— « J^ SjJ-C 
jjl i»-iU J ■"■ « ~ J .(j^ / ^ £sUaJI ^ (<U£.Lx^l 'I ■■"■" 

* ■! "■""■ Clljl— U J ■ ... -UI". itl -.Vfl ^ A II A 1.1 .t.ll 

(jiTN-C. pin m"il iLiii_jJI CiiLiLS ^ j_ius-jjJaJI 
CiIjLlLIIj jJ^I CiMa^J-a (>J 5jJJ.aJll iCilMI ^IjjJI 

iuljj J^l ^ ija\ OJ-il ->l,l CiM— <.«^l (j£. iUj ^1 

Aj^ ijAj^ GLa^I (j 4^ (j^^kJI <Lj fll tiTin 

• Cilj II fll aj£ ^1 Clljl I "ill dJj A-lS Jj-Ai (j] (j^^l (jsj 

^^TN-C t-iit-i-'t'i Ljj I r w I rn^ ^ I 11 Hill IJ-4-lj 
.^yiuji^l (j^alJI (ja (j) Jj^iJI - U J JiiiJI ^ (tpl-^' 
jj_S] j7. .J .7. ".II (jj^ .a^ljJI j.t^ LJa:^ OJJ^ »Lu]j 
.Ua:kJI jLu jlji^ (j£ "■"■« 'j Tualj JS iti 1 



I 1 ^ , ,,jUl :« rt^ J^^* (^^Iflljl ,_^_:tLa 



Jjjj-Jl CiVLa^ J-ua tbin ^11 ^Js jl -.I't 3 . ,,. .Ul\ « ' J j (}*" ■"•V' ■^ H Y/Y/Y 

SjI ^1 3>JI ,ju_aj (y» ^1 «JI iJLxll ClbjjUl 

L>-^ jit Jj_uSjJiJlj CiL^ J Ml -ill ■^<;,t,^,| H jE (jVmi J-^ il-lJUJI Clljjj^l jit 

CiiUliJI ts-^l>S j-^'a o! .CiljJj-JUl iQj(_s ^ siLui^l (_yi J _.„. ^.Ul-.t ,j^(j < CiLa.J_« 

jj iQjla-a JJjUl (_yJlt jLjJU iiaLaJI j^ ^j_^ ^ ^^ iCsL-oJll j_jSj Ujjtj .jil Mir.yj 

iixuj_i^l iKMI JiaJ jLia-ll J-uo_^l a^ , ,„ Ml J.^ ,a_laai jj in n (j_a a_^j a 

■ ^i i ijM-.tii jj^^i ^ijUi ^ 4_i-9i_s (jjsi lijj .jiji rvv = 7t \ Y • d n J ^1 E/H 

.JL^I Sj^ ^"■'■~' ■■'■ |_^^ (jjji»-i'n II Jj^l iCaj^ »UatV 
j1 <Li_aixJI j1 tLitl'iK-ill a^_^VI ij^ J-iJ-xJI ■> i-^ "■..." 
'^ -^ \ 3'^^ u^ l—iJLt (jj^ ibjjlj CiljJjJ <L.uJaJI 

^^1 J-a-S CiljLa-ia Sjt ^^1 ibjjljjl iuSljXI Sj^t ^ji 

.jIjI^I iLalaJV 

iLujjj^VI ^j^VI 6^ l>x^ l->->,^-^ Jl-u'j^ (4jIj->"hiiI 

cLij^sLlUI ^IjjU Lloj tn\ j " ■ j "■"■ ' ' jjl i»-in j ■"■ « "■ 
Sj^ Jxl^ ^ iUtlAJI ^jisLi\ iJS^l^ .SjJ-HI J.-^aA."./. 

*J«-^VI tyi UIji ^1 t^jjjl^l JL^jVI JM^ JI-^?-4 

. sLlII Jjx^^I 
JLujj^l 5^_^t *j La J 1^ Ti (jSjj V AiijJaJI ajjs jVj 
Sj.LX-1 (j^Lal ^ J-iij j1 I 1-^ 1 1^— alj't'iMil jU <Ujn->l,l 
J I It I M~i ij\ nt^\ '' "'I "■■^ II Sj^-^^VI (3^ 4jsL^ <L^jJJ 

\ (jj Jsl jLu Sjjiu iLujjjSJVI Sjf^VI j^lJJ La IjjLJ 
\ ' (jt Jj^ tp— " CiVl-^l 5j_ii ijilj jJi — a/CiJj-3 
ijliaJ C)i~^ LAjIj .l__iJLt I fl U^" ^j^jj ^ j_la/CiJj— S 
(jliaJ tjjS Cilj j"ii "ill Jjil ^j-S 1^1 wii Ti ^1 CiljJj-jJI 

jj^yi jL_u ^^VHF fj^ jjjJUl ii-^l-t cjL^^^I 
j^ ^"riiiii s Jjli ^^ HE jjjill f Lijjl J-it .jLlsUI 

^1 J^ .^ .^ LAjI ■< ■ ■■<«ll iUL^Ij iSr inn £^^ dJj 

jLu <Qt nJuxuj Jjl^ll jjjUl <L-iJLt ^C^jj Jjxaj j! 

.JjliJI ajj ^ji jLiai.1 j-^^l 




1 ( f j I njU LuLaj^ ^ ^1 1 ,3^1jlJl (j^aiLa 



2La^Vtj z}4^^\ o^i^ JLJ jUj -r 



j^l J_slj_xJI ^ I I<-|"| j] 11-^1 111 

.^.xujLi^l CiLujjL&Xlj 



^1 aJI ^ Ls^^ -^ A*l,.. ^ ^ CaL^ ^J^ ^ * ^ . >^ "* I 

fj] '' 'J 7-"'" "•' ' ' >^J .<it-i mil iLi^ljljl i^lj^ ■^l 1^". ...I 

^ljJa_ll jAa jJ ^^lj_ll ,"!(; 411 ^ Aj^VI J-^' *-" 

J£.lj_HI iUa:^^ "-^ ■ '^'l jU .Lajjj^ ^j£ ' °J *~'"j 
Ci^KJI ^<' '"J -y^ -^ ■^" -•' •• <j" " -y-'-IS "II 
J^l ^ d_x_SJ ^-^^ l^J— II jn 'ill ^ IIAj <iLijjj_LO 
djjjjjil^l AilaJVl tji ^^jiuJalsLajj^ill j^sljill jLaJI 
^ JLix^jj U^^ i;-'-" i^l-u'jl-^l (j^ J I'lSII jl .S"i iJ-\ II 
i^"i t I-4J] j] d4 I t lA L^l ili^i 'i I jn4 ->'it,l jjj^l 



S ll-llj-3 JJJ-^i^ ^ I (j ill jLJxt,l) 



Jiiil 



J-^ 



1^35 ^1 (ii-IJ ll4"l 



jl Jjj-»A * • SjjIjlJI 5jj_aJI S^^V 

o • 1^ jjj ^1 ajji (jl 9 < jJjA "^ • 

jSlj aUVrms) ) J (^ y\\ (i.ji.^ 

Vrms)) j(; -^11 ji.ji.^ Yoj iCsLaJI 

Jl_UI Jji Ml ^ylt .ibisjJI (jSl_aSU 
J'^ all jJaJI) J^UUIj "■' "'^ ^ " 
Jjjjll dJjj (_^ Mii'ijJI (_yialll (jJ (J) 
.^Jjj^lilll fja 
(jiLflil—UI iC—ajli-a j1 tijj_sm (jJ 

iUl^ u ,^j.^jVI -^ °" (jALAlLI 

.l_^_ii_t J j I.-1 ->l l ijiaj V (J^jVI 

jj^ 1 n IjjLJ <dJJ ^-Lc Sj^l c 

J- ■< JS Ml 1 I 'I ^ "'■I t£LiLj ' fl~^ -S 
5) a^j-JUl *j>isj ^^ 



(jjSJ_a Jj-o^ ^^! " (3-i-Ojl > ^ur^ % " " (j^j'Oil ^^ " 
^^1 " iiUS " iLaJS j-J^J -^^J^' t* l3:H J L>^^ (jSj 
liLijLi^^ j^ y\ S^Lij-^\ a^^VI 6^ <LiJj J .a ^Ij^l 
^ 1^ ^^ ^ jn~i t~i j^UI ^«LiXI ^jAjLJl JLiXI J 1 iMi ^_k. 

. jLiUI Jj^ ajJLa j1 <LuA^ -" ' <<LijLxJI Jljj^VI 

Jj^l iajj ^ <LaJ •■t'lMiU iaiJ^I Ci^U^j_a ^1 jLuuj 
^ Jj^l « ■ ^ ^ jAjj'G ?^jJ ■ " ^Uj_£ " iCoKj 1 lA 1I 
V *JU .<bjl j"i fVI (jA4^'il,l jjjUl CjL-jj-SjJ JLaJLl 



JjIjaJI ijaj .(S iiimijJlI Cil j 1 i~\\ 



^C-aXui |J£. jU al ^ ^11 <L.L.ui_ijjJI 
jAjjlUI iC_ajLa_a ilLa. ^^ Jlj-sVl 
aj () 4 fi dj |_^jj| dllj ^ <i t 4"ijXI 
JLUI JjJ-uj j^Jt .jJj .y \^-\ I I i^jLuij 
^jLc J-4^ J^ Jj^l i« in -^ Cul^ < 

jl_4 itLil Ml n J () -^ Si£- ^'iil,l 



UU / 1^"^ 



.^1 



Sj^Vl jM I 11 Mill li^ -J^^ JJJ 

Jjj^jj d5l_ui1 I4J ^jiJI iL_ijLjj4iJI 
<j_i i^l ^j liu oVT) ^^jJs 

7rn Mi'i |_^l '(^! «i iMit II Ciljlj-^ 

iC—J—l iJI Sjjl— 9L&J " ' ■•- "■ '■■ ^" 



ajJaLHI CjIjLixJIj "^^j^jI" (j^'inKII (>j t-iKII 

Jin t'lMil A^I—uJI ^ . " Ala£ " iC—oK u aMcl ajjl^l 
. " 4liiJI " ^^ iU^jii jUasVI o^ ts^ " t5^j' " ^i-*^ 

<j 4 1 (ill ^ ^-uj-^ >^4-^ >^^ oi Ml "it I ^ Jli^l ^« 10 •^ 

^ dJj j^i^Juj .V »1 Lx^jjd SjJ^I jjl(10 jl^l f-\^JM 

^ aj^ ^2>£ jl^'ill qAX^ iTu^hX^I ■* «A.^" II ^Ij SLuuJ^I 

(_ji (o t Mi'it l j:iS ^ J-4^1 jij^ u' 6^) lU^ iUL». 
(_$^^1 jjl ii^fi J)] iSjj^l * ■'■■' <C^j_ui j1 sLuAXI ^lj>^ 

jJsLkj (j_a jljSVI AjLa^ ^ (jAjjLLJI jJJ (jli li^J 
^ ^•"■1 -J (]<" iUj_i^l aj^ jl ^ •'■' -J (]<" ^S ..^11 
^ jl>i^l ijm4"iij <p mi-^ II J^Lk i^j-uu (^jJI jLlUI J^£ 

l« ir>"i * ■'■ ^ i| _i jLi-JUl ^Lj vuj jl uid (J 4^ ^ iaan^i 

£j,XLdJI ^ ibLoA^ I4J cijlMI (IBC) d.j li j£.lj^ 

^Ljj Jiil J__j — aJ_l iClal fjjj — a. 4-_ijl_jj (jSlI 



o^l2Ji^/r 



I 



^0 



. , ,ijUi ;« AAj jjx 11 (_^lajjl (_^_5tLa 



J 



JU >A>J utaij :0- ^ J Ci J-im 

JJ.UJ St I m'i 1,1 ^ ^jjj_^l iLijJLUI hi^ 

ia:kJI ^_l£, (^Ij it-ill <ULJl_a J^Lk ^ 
S^ljJI J J ()-> II jl .oi Ml "in I I ,_^jLkJI 

'' -^ • "'■ CiJji d *\ ^fi£ >^j-> 1—^ lj>^l^ 




4ial^ '^-^ " (_gjl iii~il,l j'^S'-" jj< ■'■■ 
jjjil J^La. Jl_t (^liaa J^^ ^jS jjt 

«_ijj_jj|j JLujjVI isjJa.jkJ iLi—uuJLi 
jj^l UsJi. jl— u J^JA-i ^l—xJI J(; ■^ 1 1 
Ji^ i (> jj ^1 ^j-ll o^jVI tyJI 



Jj£ (_gJ~iMin ^J (jj^ (jl I 1'^ I <JjlXl-> J()"^ II <Lijl iii~io 

.(LJitl t/^n JS Ml I iUj^A^ (_^1^ T— iC^jjJI ^ 

Jj£. J-^J-> V) ^jl-xJI oj Ml "ill CiIjLlLi ^n Mil La jl 

dXujV 4ijSJ ^J-X uj CiljLu iglc LAjI J "" " ■""■ (Jjl^ 

S^ljJI J i»*iS Ua:^ Ciljl— uj tCiljl Till i>jji .(jAjjt—UI 
Ci^L-LS^ JM-^ I_ujLuj1 j ■'■■ ~ i|_^j^jVl /e-ll J"' °" 
ji.La1 j^ Cilj ia-^lj.uj SJA&a^ PE iLiSl^l (jAjjlUI 
i^Liix^VI ^Li£jiJI iUsL^I _JI Ij-i^l fr^J^ j^ (jiA'tlj 

ji_uj — a ^jjja (jt ji ( TT jiUii) tj-^jVi i3ej^ l> 

j^Jt Jjl < "il l Jj^J^ JiLi, (( 3 Mi l Mi l JiAj) J ^^j-ijVI 

j1) UniJI cljl_»3 ul £u-^iTN). jiUii) t^jl>:iJI 

(jAjjlli ' 'I^S iC—AjLAa jl— S <TN <UL^& |_^ '(• 'J " ~''l 
Jjj^j-j jjjl Ijl V!) 'i-i^,^ S \ nfr\] [^ (_>u-iJ at I ti'i 1,1 
<4jjjjjiJ^I 5J_^VI iLiLiaJj .(I4J (^Ij inll CiLislj 

(^jl—xJI ^^^1 Ciljl u Jj J ^ "i 1 s,}-^ ^_La^ <LJl_s 

jit cr^j'^' t^! *'f^j'^ CiMjIS jj ^^IJll ^yJI iikUl 
^ til Ml ill (_yjl ^Kll J_)aJI (jjiJ Vj .Jj-AjJI iUaij 
(PI_alaJI J>a_ll Jj -> n 5jj_s (jl :Li_9l_S ^UUI 
> • (jj Jal ^yA jilj-ll J (j 7» II J 'I -> "il 5—1 — a,jj-4lll 
^1 Jlj^VI ^ 4.1-Sl^ CiMiil tCni Sll aJAj .Ciiji^^ii^ 
f^i\ «i\ '^' 5^Ll jj^ ' a ■>'»l at I f1 *Q j ^< * 

ttjl-i^ J— 1£ J4^ AJJ ->"i Sj^l I ij ^j3 jli dllj i^-ltj 

LJJjQ^I * *^ ^ J Wt^^J p^^' L>^ ^i -^jjj "^ fuo^u 
.^1 <Jj-J^I ^"-J '-^ ^ ,d .5 aSJIj ,iuj|_il| iUjj-xJLl 
tLajjJaJI »j^ -(j^' (5-'! I^Jj-^J *J=»^ >A^ ts^j'^'^ 

.J:iiJI iajj3 ^1 CiiL^^tl 

JsLi ^IjJI lit^^l js ^lo"> II ^j^l kJ-i^ji ?^ i/f I, i'^ I 
4_ukjL^I S^ljJI iju ^jLaJI ^-s^LaJkl ja j^^^ jJ-s 
^j£. Jx<9^l J^-la \—i] .1 "m1 fi -> Jlj— > ^P-ll »^ljJI^ 
(j^^ j] dJjJ I t I "i I 1-^ < ^ ,l^.^^l Jyl -> n ^ ^lj_UI 
aj^ l^iil (5^jitl j^jaJI (jU Ij^j .(jKaVI jJS jj-aiVI 
.^yiiijVI *S_jl_»j (jt 5(-aj— tuj U3^ ii-iaJLl 5J_^VI 
jiaXI ja JJ-SJ " t^JjJ' " 0^7"-^' *J' — =>• (j^ tr*-^i 
:5j^jL^I Sj^I^I jj^^I ja 4_LJL&ij »^^.^VI d^Laj^ 

5 r<s < J ^ *> II jj ->i^ j—LxA^ ^jj^mi^ (_^jjj— lAJi jaj 

.Jj^l (jj (j-l^t Jjis j->^l Alj-^~iniLi Sj^VI 




n 



(_^,_L.u_il3l_uL<s^2>^^' (3^1jjJl (3-:tL« 



-.IM . .^ II a] j^lA. ,v,M I J .,..MI . . ij^j'^' ^t^"i jjlt " J () ■^ (^jl — ujj " iULaj JjjJ_lll jl 

' (} -^ " "-^ ^ • (jjSj V jia^l (jL-9 tyS J-^1 iL-a-J^ Sjj_uftjj Jl_uijVI ^Ij^l 5>itl_S ,iJt 

(^ (3j iJI jJi jia^l (jV jl t^t l (UsLiJI jl— 1^ fjjj-ai_a Jlai ^^-11) Sj-tj-iJI CiUaaJLl 

JaS Cllj (j *^ tjjJI SjjjJLiI ill V^V ■'^J^' ^"^ u! -,"> 101'^ "ill (3 irlj"l() 1, I mi l iri l aLaIaI ji'h I 

>-^lj a| ^ U ...t A^jj a J()-^ II CiLi— i^jli ljjINU 1 J 1 n 1 1 J^Lod J() -^11 (_gjl iinfi 

iUjSj jjLjj ^f ^PJJiiJ^fl Jl^^l j! i-^ tj^ Jl-a-iJI t^-^jVI j! -15^ ts^ u -^^ -^"'M 

CiVLaJI 1>-iu1 (jij <L>^jVI iLajL-ia Lf' (J^jVI J^i*^ O* J*^l jl-^P J:fj^^ 1 """'' i^ ^r^J 

S^lj ' J rt ^ I j-^ j «"l l jlai ' -. J- Slit dLlAj .S^IjJI i^\in^ J-^^t^ ija- t -i (j^jVI j^^ (j^ 

iLil_4_^ CuLS Ijl ij^jLA JjLS ija (J-aJLj ^^j .iCiijJaJI »ia jijjkiujj jsJLxJI Jj^ CiLjJijJ 

dJjJj r^ •"■' I '■ '""■" a1 iC—islS jjt iLSjjiaJI »j-^ J n "1 — uiXI jl 1 "ill a|j.^i_j_uu JjjJI 

iUial jJ^lj iSj3j^ lP^I jJJ 6^ Ji'^3 .jjjSliJI JLujjl iuj^ Jjjuiu ^^ (iLJJLl.aas^fl) 

jj^jJI SojjiA\ jl .jAjjIUI jjj (j^ jijjkiuij tylll) tijL4JI CiiljLSJ jj^j Lajjt 4Jl jSjJLj 

iuijjJiiJVI »j«^^ J>^l «-IJ^ jl-rH (> ^"-^ ^J-^ ('^^^' — ^,^' tr'' ts^Jj Jj-^ 

(C qL-ujj (\a ^L^lx ^ ^ J * v^^ ^ ^ oLAd ^^ '■■ "* «Lji (J a^.t^i_d J^Loj ^LULj a lJj— ujUJI 

(juxiji (j\_S Ja (jl "•■"■ js a 1 j ^ II .iLiujjil CjIjLuiVI *J,^ («-''■ -tal^^ ILj iuAikla iLu^jl 

'J -^ " ^ LjLuij Jst Lajlj (jLJjij (>^ Ci'-^") (j"*^^-" ^L-^l Ciljluil ji^.^ jt jstjjj 

(^j1 tijJa (^1 (j! .J_^lj tijJa (> CiiljKJI »J>^ (jl V! ('^i-S ^ 6* J^' tyJ! >^J-^ (j-lj 

*j|_a " 4Jl j_i_jt1 oj "^ jj_a_a V Ijl i»*i~i^lj .JJLaJI (jAjjIjJI jjjS ^_k. 1 \\i~\\ d nj^ II 

[^ a I ...~.I Lajl_£ Lo^lj j J< ■ " J ^ I '"■ 1 1 J.^a^'.tl Ja.SII {£, Sj^l_u j'^l -^ "''^1 iLlLo^ '^~« ■ 

j^La^jiiVI iiaiLuiJ ^jJlllLij J-4^1 (>^ '■4^ Lfi'-^ iUL^k jxLiiu'G 6^i 'X(j^jVI AjjLai 

.iCkjIjJUl Sj4-^!>U J^j-aXI p-Ij5iUj ai^Lt ^ Sj^liaJI (jli <Lik,j .(jJjVI *a<usVI I4-I j:i^l 

quiliiJ. Jusiji [ ailj ^ji iuj >-Si*i. (^ (JJJ^^I kjLSjJI ^jJ_C fjlai. Jlai V AJJj^i 

^ji (Jtl-ill jj_t t5-tijVI JJj-jSJiU •(*4:^'^ CiLUjS (jaxi) J^^l (^jLujla t^JJ-a 

^j3 . .--. . d .1-. .1 1 4_ujjl_ail ^ji L^jj^aik^j AJjaj '-Sij^ ty^ ' i ''J'' "^ ^^*^ SjUxJI aisi* 

(^uxiU j_^ JJ-^i (»>W«-1 O^J-^I ^■''^ U-4i^ j^i-^ J,J^ t^jij ii^ iiij^l i^tLHI t^ 
5J-j — ^yi Jj-oljJ (^ Ja — sdl jlt 



iCliaJll J< ..^.11 J ■«<^ ~llj J- ' ■ all 
Jfiti'il Ci-Jl^ Ijl (CiLajl^ U ^ '"•°"j 

^^ **J "* ^ J * ^ (j* *'* * ^^^ (J^LJjLJUI 

4Jl liJT '^a^J-1 La^ ij^ >i^J .al^j^Li 

(_Jjl_ujj (jj J-Slj—ll (J^aILI (jj (jJJ-iJ 

.(j<lmVil,l (j^jiijVI (>SjJaJI J^ 



(j_jSj (jl SjjjjAJb o^ '^l-^' ty^J*'" JJjJ^VI (j! .Uiaa 
(jLi dJj li^.!^ f^ IJIj oVI-aJI «^ ^^ £j^^ ^_jLi« Jll dJ 
AjJIx (j_jSj (jl (jiaJLl (jo (j^jVt jlIsjjj |_jJt .|(]-^ II (jo f-lj^l 
ij^jVI il-i'^ll »L^1 Jjj-Ji^VI (jo oj-Hb Sj iti^ S.^jjj 
I Ij^ CiLJIj.1^1 diUA jj^^ I^J 



-^ 



I 



1 V . , ,ijUi ;« AAj jjx 11 (_^lajjl (_^_5tLa 



jssJiY/r 



Ciij— S o ' Ujj—S J aJI IJA) (UL) 

S i{ y\\ ^{ a'i\ ^yi (rms) j*.,*.^ 

<(jjjlLI jLlUI Sj^V ^iMi'ilLi (LiJs^l 



5J ^ — a.yi >lj] ^ji jj u3 — LJI CiVI — ^ j»^a-» — » o! 

iju J ^"^11 (^jl iin (jd Lil^ J— ^ (_gj "nil n I mm (—^1 



ts^-^J 



(jiaj ^^Ij 



4 ajl— S a j_lj oJ Ijj Ua-AJI »Lu1 

d,^ a^'. A ij ^ II J .jl ...~. A Cl^U^^I 

^ ijl ... "*A ^^U^ 0^ ' * * < j"* ;^j fljinll 

^1 ^t;^M A . «^ 1 aI I I . ul % A 

"*M< Ijl ^ al"-^ A ^|,j iSjUj ^LJaj^ >d 

j^ ^al~'^ A jjAjjIj Sj^-^^Ll iUjxAJX 
j'^* '11 I J ■■^« ■■ tUxAJd 

(_^ iiiit-i'it ojj^^l ^IjUl jLuAJ I4JIJ 

lj_^^ ^j^ ^ "J fl^" ii^t i»-ill jh't 

Jj^l (j\j j_^Jaj I ■ ■'■■'■ 4ljjJs Sj— iiij 

<tiiil iii-» jj^ ^C— ujjj^VI ^.}^VI ul 
j1 Ciljjj-lll (3^ Oj 1 1 < <L-C,j n -^1, 
x_1j_LJUI ^I .Ij.:^ '^j ■ ■'■>° Cil ii^ uJ 

(^jSlaX ^ * ...Ml « J ijG AAA < l| d,^ a 

^JL^ ^ Lj at ujLd (J 4^ (jl ^3^-a-i Aj^ 



.A Pi's II JxAJ_aj jj 4j 1,1 Jx<3jJll iju jl— Sj 9 dLlA 

i^jLxJI ^j^^l CiljLu j-ij 1 ~i 1 aj^iMi j^^l Jxa^l 
j1 ^.1:^ ,^1 a j •> VI L>^ l>x^ Ij \r I I— a^lj jj^ <Ci^ 
^jJI a l~-< II Jj^^ Li] <^l_xJI jjjUl JJ£. iUljii jj^ 

P-IjVI (j-ll L^-'j-" j*'^ 4Jl_S (J^jVI (^ j'lMlfl (JjS jj^ 

A 1 ->LJJI (jj L4JI :(_j1 iC_ijjjj_SJVI SJ^-^SU J I -^ II 
.I^-lII Jjxa^I ij^j-ij i^ljjJI ^ Ij^ Aaj^ iLi^LiJjiJI 

■ I I 4it^j lidiis ((jPi <;j Sj^Vl u^ J (j^ll ^jLuuj J I "it I 

^ji (jJJjJj J"lS II ^ji J I iii"l J:klj_lll Clljl— oil (j1 i-l I t J 

LjJL^ (3^j .Sjl—;^ jj£ U^^ I— ^^ <<C— ujjj^VI j^ljJJI 

■ ^^11 J -ji ■■■"• '• 1^ « ■ A^ -~ I Jj^l cul^ Ijl <j-^T 

J.^^] ilt-i iiil^ (_$] ^t'^ J^->^ ic^ (J^jVl-> ti— Ij 11*1 J— aj 
^ ,^^111 III j'l^l yJ-ijVl tjlaiJI ^jJI ii^^l CiiLj^^l 
^yJL_«JI jjjJill jjt J^ljJUl Ciljl— u jLi <JLUI J I I III 
CiljLuil J J * < gfhiitl aj ^t -jQj" ^ jl-uia ^t ig^ J* ..."... 
' °l"ll Lujj J:kljHJ £xaj£ ^IjjJI jA.t-i jj<""" dJjJj 
iajj aUaJ J< '^''" I JH^I CsMx^ a_d J^lj jj -"-l^ * '"• Ja£ ^I 
iCLijiaJI J-^ JjxAj-UI jS^jj J.A.a .^'.A <Cfl jl t (^j 
(_^jl "■"! ' ■ ..'I'-A (^j'liiin ^jl ^inl Sj-i.^^1 4-ijl n*i~isVI 
J^^ ^j£ ^^j^ '^ "■! "■" II aJ^L^VI * '"^ ^jJ^jjJ 'j-^ II 
<(Ci^Ua^l ija ^< ■ ' " ■ ilsLa—a ^^) " (^>.>ljLs (j^i^ " 
jt^ajJI <L^^j ^i£ (j^J iLuiJI iLij&LUI ^ <L_iJLla (j-Aj 
.4-ijl m'l^yi ^ -^r-ll fja LAjjjj La I4J (JxliJ 

^j^^j d lii^ fl.a SjLa (_^I ^^Jb " ^Xl^ " ^Li ' ^ *j*"M ^ J 

j-l£. Sjl— £. (j,3^ (^JJI (jl-ulJVI ,">iil'^ (jd '^j-^ (^''-' IQ "I^ 
1^ OJ^ '^ ^ *"'* < I *j^^^ tz^xla^ ij\ ij^-a^ ^j-^ a " 'jd^'* 
(jLJ^^^ 1 1^ ^ ill J^j^^l (j^dj (jl—lUI (jLiH^I fj\ .Ua^ 
~'-^" M A~. ^ A liMjjkl LajsH (j1 ' "^ • t^LuiJVI J^LJIu ^ 
4_aM.uiJI j.^^ jjl ^"' ^ .ajj m"i ^j^^j it->'> 4JL.^ ^! 
J mI 1 n I nil -> d.J. — li JjS ^ <Li ^ ii^^l (^J-d^-lil 




^ j I njU LuLaj^ ^ ^1 1 ,3^1jlJl (j^aiLa 



;^jl nf"l fJA 4jJI_£. 4j^jJ jL^^_iI ^ 

•tr^' "^J t?^ ij^ '**^' 






^j^jj j-S (_;jLxJI ^^^1 ^ jl— lUI 

CiIjLujI ^^-l£ ^(jjgj ft- u u^ " I ^ *^ --^ " 

^|jjj_l Ljljt-llA^I LJJ UU J S j1 



<^lj uj J_^ ^_L£, JJ^J a jN-^ II 

iLLulJJLl ^IjjJI ^j_^l ^ ^Ijl^^ 
.SjIjJI Jja ^ (jjj-ij iM~ill JI iS "iiiiV 
iujj:iiJ)fl jiljjiJ Ji.jJI J^lj-» (j! 
J^d I dLaj J-^*!*" ** ^ '■■* '■■ ^ U3^ 

j-jsi I a \' ^ "'■"' J 'S.>^' J^ij-« 

.<Lij< i»-i 

Ciljlj " ^jl-j^ 0^1 14-^11 jl-uxt,l tdi^ 
Ciljl— Liil T-l—A—uJI JiA4ij . " <Uj_i 

CiljIjJI ajjij Ciljl— ii^l Ciiljl_S ^ji 
^11 Ml ~1 A PlS II Cl^L_i.AJ a iju l.f-'-ll 



JjiJI Cjuj iJjiJI ciljb ^/Y/r 

JjlS) Jal_t Jjli yu ajjfiMi tl iCaJaJil ^^ iUjiJI SjIj 
d^ \ f"i &Uaj Jjli ^^J^ * *'*^ JjI-^ -■*<^ " Jjli <^_LuLi^ 
iLil.a:& JxAjj ^->^1 L«ja£^ iUj^l JxAjj ij^j ('^ -'^ " 

ija dLlA l_« jj^ ClIjIjJI jja JJ_£. J^^ <d Lk.jPB). 

4jj^t_a Ci^lxAjJ^I CuLSl f-\^jM -^^ "^ IjjiJ .Ci^LiLSJI 

jjj-JUl CiljL-iJi (jljjj (> Jiii tPI 4KI I J_3_»Jlj 

j1 (ji^-ij .Sjlj— II S -\\ Mil, j(-i 1 1 4~i jjj jAi ^^1 

CiljIjJI j1 1-1 1-» 1 ^LaJI jjjUI j^ a^aj sjljJI ^jjJjj 

^ iLijjij.^1 ^'< "■*' jSuiiH ^j ■ •<" <L^I_u4l Cilj 

.^^ Miih'it fijj^SJI ^IjUl 




JjlS J&l Jtj(i"t-\ iJjS SjIj t^^ V-^ J Ci- J&ixi 



^ j^ 



' JjS (j^j CjIjIj 



£^Li£ £^L^S fl fl 



Jiill ijLJ Sjlj 



A- ^ d Ci J&iii 



-^ 



^^ 



. , ,ijUi ;« art, jjx 11 (_^lajjl (_^_5tLa 



j^ .la ".J jj_c ajLj I ulj 0j_i aJI 



ilLaJI Culi l—aJS <5ij JaJI aiiS j • jt^" 
>j_j^] 4jl_xi J-4^1 (^jl iinl j-^LUI 

ijAi ->'i I.I jjj—UI fja J^ J 'ir dJJj 

Jjxa^ La^lj Jjitl ijaj -(^l-X-ll JJjlllj 
Jj^l Ci^UI i Jj_us^ ££.j uj Jj^l 



J ^ ■ IS" . c(a_u>VI 
JiSJI ijlj i^ 



T s^e-i 



^jls ^^ *•'* *'**' jT. . « ,7." II ^ t^ f I M I jljy^ 
.Jj^l (jU ClljIdJI 'I ^1 '■■" j^ J5". « ^af I ,Aa 



jl .^U&al Ij Io()'iii ,_jli^lilll <i^^\ 3j^ uJ^ u^ 6^^-* 

(JMi-> 1 (^^^Vl fc^l I oiHIa^I iJA j^Ll_« Jjj^jli J^J^J 

JjxAjj J^VI /f^ I 1-^ I J <j(;-^ II (^^jLuLJ iUL^ ^ La^Ij 
l()"iii I nis CiLajlxXI Jjl iTi ,^1 Sj^Vl i« 1 ii7» ifi^ 
J— 1^1 Sj-^^ iLAjjJs dLliij •J-'-^ Ci^LLa^—a dja-ujljj 

Jj£ * '^^ jjxAjij dJjj ' fl^ I' (_^jL.uu iUL^ ij* '■■-.■"I 

• V a1 CiLa^i&XI JjLlu CuLSI »Ijxu <Sj^VI 
Ciljlj " LAj] ^fiiin 1^1 " Jj^l Ciljlj ' t-il-> ^J£, I 1-^ Ij 
jj_c JjSJI SjIj (j] La_S " JjSJI (ju CjIjIj ' *j ' d uAjl 

^.d—iS IC^^' IC-^i *Q ""^ * ""* J^ **^" ' * ">■ *J <L^-i^ lJ a— £ yd 
^ J^lj-UI CjIjAjIj J 1 1 <"l I dJjj >l (j ill J j_>^^l (jS^J 



(jiil'lll jl I 1 II < II ^ J_S 'j-xX\ iji^ 



&K.: 



isV-i O^J 



^1" 



J^^ jJ-^ (jAjjLUI jl jll aLu dllj 

(_ft) 4jjI_»JI iLsjLsJil jjj— 1 



<>f ( 



<L^ vJj ui_d 



OJ 



I 5" d U 5\ J < , M « 



.L^jAx-u iCiuj^l Sj^VI 



j^jSj riti"i^l iLu Jl 
,li.^li-.ll ij^f 






(^■£-S) 



''»>?■ 



j3iji asiii 5^j Y/Y/r 

d * *i ,.. " A j &^ "* ^ Sj j-^ ^ I "*< II u3^ u' ' ^"^ * 

I^qI ^ " ■*'**'.• * J"< II J * ' ^^" * 1^ j^ 4^Mj :^II \a * M ^ II 
jl^^ J^ : " S-i-j^ " j£^ ^J£ (jAjjIjJI Ci^t ii»*ijj — ^ 

J j 1 •S j «JO -^ ^ ( 3() "I'lJ *J (_yisl-A (jAjjIj JjI_S 
.J^^ jAjj'G I IllA^ JJ£, (_^^^VI ^J^l (jAjjIjJI 



iCiljIs iLlu^jl CiMjLS 



.1 ^ 



jiaj " tifi -^'i " Jiji ^Jt (jAjj'QJI (jl 
jjjl^.^ (ju ^ j"i iTi rt ^ aljLA ^1-^ * jl 

(j iii'ill AUa_j jl J ^ ~i 1 1,1 JA jl I n <, 
"• ■< ' iL-LL^jVI Cl^L-LAjll "^^ ■^•.11" 
(>J dJji (jiLjJ j-aVI j^ 'JjSJI CiIjIj 
<L^LuJ.I jl .l() in t n iUajj^l Sj^VI 
jt iCiiiaJI ^ jiaj JiS SjIjj iUsLaJLl 



_1 S.u^ - Ij ikKA I ] '■< I .IfJ ^j'nr, «Clj^ BMC 

■j ^ 'I «Liil linn S^^^J '^^ "■'■II ■ (LlaL^ 
■■■ ■'■ J II ^_^jVI ■ ■ ■^'ll ^ ■* ■ * -■'■ ' ri 1 in il J &j2 



: ^ • — ^ J Ci J^ 

jl j-^ II »j^ LajJ£. :<Lil til J^-uj iUxoliJI a\& j^j^ u! 
^jijj jt (_yoj ~i^ 1 4Jli <<UjSJI ^I tjjjjjj jl— " JL^jL" 

* -A^a ,J .Ia« II "•! ■'■ Jj ~< 1^1 ^ ^°'°^ 3 "^ dj (jalaJ 
j^i»*ill J^^ i^34^ 6! ->^^' 15-'! I''i^^<'>^ I liil'll JJ()-^ II 

•I nitio jjf:; ( '■'f*-? is^J" Lf') 3-'^' 




^_ y I i i jU LuLaj^ ^ ^1 1 ,3^1jlJl (j^aiLa 



*4> J-a (j^J 'l^J^l *j-4^' l>? 

SjLa^l I 

;— I! (PE) 



(3jJa (jj ii — *:;j-'* Lf' tr* '^'■' — =^ Lf J^' >■' — 8 — ?-" >^J 

.(jAjjlUI 



^jjoj a uu jjiri n ' * *^j" ^^ ^ C5^>5 

(jAjjG &UnJ ' * *^J "* U^ ^L-luLlu^I 

is^ 6-^i •''-? 15^ ie ^i 0' — ^ 

jlj_al d i_S oj_£.^l (3^ I 1 II t II 

JA?^ tf'-' (>asl>UI jj-t 6eJ^4r^' 

.Sj^^l * *'*^ ^< * '"■ ^ if l.>-»a\A 
Jjj^j3 dSjiM jl'lt'l .JLi (_ft (c^J 
i>jjb J^— a jl i-n -» S 1 ml "in JjSJI 
Sjj_a ^JPE Ci^t-Laj—a jx ''< • "■ " 
(jiaj Jin 4_ial^^l CjIjIjJI (^jL-JJ 
alj a—i Ijl AjjI 111° — a ^u — 1.^ jl 
.^LaJu I4J (_gji»-i"ill 

^ U^jL^I j»l-J^ J>-^^ 6^i 

iUl_^^ ^ laa 9 "4 a aJi " JS^ 

^^1 jA^^'ilJ jjjUl Cilj CiLu^jUl 
j£ ^ a^JLd a '^ *S" '-'^ 5 i" ,.. * j 4^ 

PE: Ji*j_« uij-5V liJ^I -Y 




_L ''j^ o^ji^ tP^j j^^ 

J^^j^l '''< ■ ' " ' AUajJI dllj ■>! >A.-. ,..1 . 

<i -»l Ml fl Jj^l ClIjIjJ jjS I Ml 9 

4^J~1 Ml 1,1 4J jl t 1,1 jj<~. ...J a J 1 1 I »*l 

jj Jsl I () lAt 11 iUsuU^I Sj_^UJ 

Jx^j_a (jAjjIj AUa_j l_^ i^UI dJj 

o's&j <"^n -^'iH" (j Mi'ill I 1 Ml -> 

4 ijli.-i"i9VI <CijjJaJI 



jj^ ,_^l Sj^^SU ia^_S J'lSfin jVI (^ " 4 fi-^'i " J^ujj 
(jjS3 jl jiaJJ •(^>^1 *J4^' t^' l> *JiJ*^ ( ^\'"""" i 
^ "Jj "'O^' ^ j J ^ ^" t-S ° iC—i—ujI—la iLLi^^l djji 
(jAil Mi-»l ^j^l Cilj (S\n 9jJI Sj^VI O'"^) 4 ililn'ill 
(_;1 j£, i_«Lu iUj^_xJ,l <Li_Jjjj^VI ^lj>,>— llj <<Li_sUs 
J^ Ml 1 sjjLj i::i-> 1 It'll ci^l-^^l <>j^ J^ 'L^j-^^ ^'j*^ 

1 * ^ CiLJLj iJI — CiLd^ixXI JLujjl ■* « A . >^" m^ .jjlVJld 

-'^S^ I tl Sj^^:^VIj -^ .l^t I "■!< ■ .^.11 J iSjJJ^ Cil— sLuu 

^^jlj 4JLa tS^^j^Vl Cf-^ CiljLui^l JjLuj i3,\s. JS Ml 1 

aj^ " iCa:^ " J^uxi ^_k. (jAjjI—UI iCijjiu ^Vl (^-^ 
Jl 7> J_iJ tr^jVI Aiusj Cul_S Ijl ^j3 — a. <ajj ^ylt 
iC^jls ° ■"■ I4JI— s '4^jV J-*— ^ >^j^ J— "^3^ dl^Miljj 

5dJ^^ ClIxLuj 4 J"* ^'*H j^ ^ J^^ Cal Ifl^ ' «1U""* ^al<A 

.kjj^jlil JLacI j^ 
Jiii ^^ j-k_ijLJiiJ J 1 ->^l Jj_a_«i.l 3_i_jJaiJI jl 
JjLs ^ (■? '"<" ■ iLLu^jJUl < ^s. s^ II ^^ " J >■-■•. " 
^jSl j1 <Sjj-HI ^ I'l fl (Jill ^nj jl ()-^ll ij\^ Jl mjUl 

Jjiiil jjADP iCijj ^ji 4Jj_s <ljiisj •2-'J>' ''-^^i^ 
fjj Sj^l A-^ ^IjjJPE) ^ <LiL&:^l JxAjj alj-^'iMil 
^-^^^e J''*-^ ^ Jj_usjiJ j_a_^VIi jxi^AVI j^l 

■■■--> ° jxj .iCij—xJI (^ <Lx_sl^l tU-a^a-tJI &_ijjlll 

^1 JjLa 4-il o-» JjI^ J^J-> <L^J-liLi d j"i Ml U j^x^jVI 

.CiLu^jlU (^ Ml /ijJI i^^jVI I it-is 



I 



Y^ 



. , ,ijUi ;« art, jjx 11 (_^lajjl (_^_5tLa 



ija JJaJi V lP^I Je — ^i^ *^^ — ^ u! 

;jj ,7^^ jljjj Jj-l^ til^lllljj iLuLuL^I 

Jl n -.yi jlj-al ^ji a_aj ^ "i mi1.I dli 

<PE d A^ -V II ^^la^J_« JljJsl ^'■«~ 
I () "lS jl_ t _a jl jr^^ ->'ll,l JJj-UI JJ£. 

^.^a^-XJ <JI— 1X1 Jl nil /e-l-X^ <J 7* II 



jl CiLuj J() Mill ija .iU^I uJI ^Ij^ LAjI L^ ^fxajj 

P Jj< Jo^ &_d j"^'* * (jQli^ &_d (jQH-^ (jtj ^JlLalS\ ^ ^ 

jtljM ml jisJi. (jl .iLlJjJaill (UL) iLua jj Jsl j^Sjj 

" (jli a. ul a " I oi&J^I <(jtdl-^ (j^jjLUP Jj< Jx^ &XI (_^Ai^ 

iLsjLiJll jl j»ijJJ .tUl_aAl jSjj V <i_>ul m-> j^Vlj 
j£ 4xLlaiI ' -^ " (_^j~ ■■tljPF Ci^lxAj^ J .Aa^'.tl 
(^jl—xJI ^^^1 ^ (jA4 ->'il.l JJj_jJI JJ£. (jjjjj m "ill 
^LxJI JJj_jJI CiljLu jl ^1 tjlsLkXI jd J -»'i l(;t 1 n-^ 



CiV,^^-^ ^ n*iLkj) L^J^I ^jJUl 



jt SjjLxaJI 



jjj^ j_t ^\- > 4j jisPE Jj-O J a 

CjIjJjJ J^ Jf ... * ...^ A ^^ ^)j tllaljLxi 

Ci^ it-i^j PE Ci^t ""'JJ J ■"■ «~ V 
(OiljjJI jlniAl iLiSl^ LiJ-^j (jAjjlmi 
jl l_a£ .Sl—uilail ^ ... .Ul'.i Aj^ j<ll 
-.M . ,^j ~. Ilj <Li-al ii^yi Ci^ "*'^l 
J ■ ~ «~ Jj^l iju I ^ -^ -^j . .^ all 

"■ -^ <PE Ci^l— ^ Aj_ajj .<Lijjj_i^ 

LiljJsVl >.>-^1 ■^ OjJ ll^^tlj <4lijJsJI 
I J ~.a .Uj iLljllj ijj^ ^* ■ ■ " <Ct-imljJ 
jAa^'.tl jjj^l j^ X ^ .^ ,y^ SAjjlsLi 
AJ£. '**>-* J j-^l -^ "■^* <Ljl.d^ J^l jj 

Ci^Ll^^j Jj^I ijui Ci^) ix^jlll iUljl 

j_^ jJ ^jj_^ <3^^^' ty^ <bl n ^11 
dJjj J-^l ^11 j£. S^lj i-i-> I i»i1 I4JI 
Sjjl ^1 J ""■<" ClI— ^J uj »LJ_I JJ£, 



|_^ j>-»l^"llj Ujjj—u j^jj V (^L-i^Ljj4^I S sit-ill 

i>JA Jl— a ^ 'j ° aPh Jj.^j_a dia.uj|jj 4 iJI_x_aj 

iLi_sLx^lPI^ Ci^U^jd ' ' ■ < j~' (_$jJjjAJI jx iCiV^I 

.iLLklXu iC^j^ J^^ (-l£ 

Jx^l ^ <Lii£ ^j^'l-> J-u^jllI ija iCULllI iCijjlaJI a\& 

jd d i< * .V. djj^ a If j<"j"* I ft M -la A ... ji 't 1 * 1 1 .*! 1"* j^ 

%jf l| Jj^l Ciljlj CiL^Lui^ jn il^~i AJ-i dii-^ ijj^l 

l| Jj^ J()-^ II (^jl III ~i <^jJ Jx^ 1-1 1-» <J j^^^ J-^ 

.^J IN 1,1 (_gj~l mtl 



1 T 



Jj^lj Sj j-^^LJ p'S-» n Jj i^J^) 

. ( " ^< ■ "■ " »L1jJ (_^^^VI 
PE iLiL-o^l Ji^^_a jLu_cl ■ '-^ ■ Vj 
Jj^j — a — S j^J O^j'^ J_i-oj_a — S 

^J£. jLa—t^ 4.J..UIAJ Jl (Ljl^jis a j a^ a 
UL I— JJj-sl (_5_iJI jjj_aJI jjl— aJ 

^ A A ... f^ . >^a Vl ^.. A I I I t/1 -V I d * ... t II * 



SjjL^I Jj^l CiLuSjj 
iCa^l^ J^l a_^ <d lin aj ^ iaa * ^ *"^ if <J^i-^ ^< * "-^ 

^^1 (j^l^^l <<Lua1 

11a j-ilx-i V 'U^IA^VI iCaXuu (3 It'll Laji :<Cl9 &&ls 
PE. CiiL-i^j-a jt iLiJj (^ Ktl Jl i»-ij-jj| jj PJJJI 
((\) (^i^ j1) (T) (>jajjJaJI kjjijj i- im l 'it l jJ <dJJJ 

(3alj 3_U (r) jiSjJ <o^l a iVI * ai< "iJ 

.A d Cl 1^ mlNI'lt njj^^l 
Cljljjl LoK ^ ■"*? ,>1-^1 Jj^ iUj^^l ^<- "■!! J ■ ~ « " 
< iUajljIXI Cl!^KJI AJ oi m'ltl Ifl -t^'" ^1 ■? ^1 ■■" 

5jJJI_ia jljjt ^ffit iLt j^ 5j J-^VI j>-^ La,iJt j1 

.SIAIXI (^ 




YY 



(_^,_L.U_ll3l_uL<S^2>^^' (3^1jjJl l^^!tLa 



^*-«-^ SU. J ,< "■ ^j JliiiJ t 3<.< imI I ^q^ Ij^'f ^^^ j^ ^^^ '^^'^jSj^ i>J -A^lj u^j'i^ 

Ciljjjlli I I iMi'i l i m^ jj VI— «ia _ . . ^_ .. .,, ,..,,, 

- al t-iii A li,-ijjj <i>Jj_a_a (j3^ U' ' '•? ' tr"' lM^' 

<Gl_S ■^"■1 ■'■■" o'si^ '• ■"■ juj jiJ Ijl a .J )^_a jAjj'G 

jiL^I 5jJ_aJI J-J-la aUaJ (jl_S Ijlj ' " . • \ ~ \ ' 

^.^•■1 1 Jj^jUl J _.; ,7.-. ^3^ ..a-.,... i3^l>i-" JSLAa JiLA (> l^jLa^ Je-^'i^Li jij-tu, 

6' eeei) ui^ J'j-«)f' jji__ua_a ,j^^| ^ jiia^jui sj_«_^i) Sjji-aJii ci; J ■Sjjui 

j> ^ij js -Liiiii^ ajj>j (^^ ^^^ iaiLuji j^ij3 ,jiiivi s^e-' 'ie-A^' 

,, ^ J< Ml 1 Jj.Aj_a ^1 (jt n I ri~i j^J-1 <4 lia-tJI al_i:^l ^J 

JjI^— xil (jl lijj— • « — a ij^jij (jl I I7> < ' - - - _ ~ . 

ij^ V iijiiaJI -.•''•■->j"i' Sj^iUI '*f^>A*-« e:?f^l :tP^ >i*r^' ibjLuuj aSa^I ^ jjia 

(jl J"< I ' ^ ....'. II . 'H'l < sj^jjAJLi »I^^VI <a— l^LuJIj J-il^l (j^j.^^ <Lijli»*i n -J' "'Ij" 

6l g.j'^"' '"J ^ tP"-^' JJj^l jL-u ^^^ tjl ,iA s -^"j; .^.^ CiLuijl_c <jaljj) ^"j '<_•(]" 

:^j^ J^^ Ji(^ j_^^ ^^^^ (3sljiJI (jloaJ isulj^UI (jjMI (> d<;<,7ill aJAj .(^1 

JJ_C Jaa 9 ' '■< "^ (J3^— 1 t^j (jl 

., , .,, jitj ^ SjiU jjjS JiAj a^4:a.SU ^^.oJsQijjj^iJI 

-•■"°- J J •« -J .<uo_La_iAI Ciljjjill . -^ . '^ - -'-^ 

Olj J- -- -^' i ^^IjlJI jjj-UI oljUi *f^ t?^ Cil-^^XI iit>. (jl .jIjsSU 4_ailmJI j^lj3 

Ciljl »it,l JM ^ jl "< X t.l ^j^^l (jj p j'l I (*i t,l J'^j "11 (jj^j -^ I ■ "■ • -^ ' j^ " (^jl uu 

Ss^ O-iL^^ (> jJAxU 5jj_»itl j3_^ Lj^ *il_^| ^^ ^L«_ll jjjUl Jit JV>-iJI 

CiM-iL_S ill a-^iJ Lil a Ui JiiJI 

JjJsj ^^x^jS. xJaki d->l Min dj (^jJI ^j.uil^'ill Jx^jJll 

4Jl iij ^"<ll (jj ij^ >^^ .CiljLuiVI 

kjLit ^jS Kj->i,^ jiliaiJI Jat (jli IjI '-'^ S?^ • S?^ - • - -^ ^ -^ 

jliUI jAi^ .tyJI-«JI JJj-^l J^l-i^ £>■ J^ (> lP^' if*^ i>f Jf^>iJI u! -^^i^j^i ^^ 

«l ij I'l^ I CiMjL^I Cilj-iJ^ SAijia (j£ Jx^l ^j£. Jj.^^ II ijntrw^ J^-^ ^'>^! lt^JJ J'^ "' ' 

i^ ,ju^ jis_u SjOiii 5i^.^i (ju 5j_^vi ^fi^ c:ne-^j_iJi j^-^^ ^^^^ i> ^^-^^ 

/111 in II Alialll Ja£. ^J£. ^ ni'Sr ^1 (_^] 



iLjj^illj iC_iJjjJiSJVI Sj-^VI lP^J <C)Ij— lilj 
(jnl I'i I4J! d— Ij (js (jii'Sl II i^it Jj 

iCij — li " jl " j:iiJ| iCii — i " (jjiii iLLijia-ll al^jj 

■ am I II pIjI (ja j>.uL^ JS i~i i ..»_>. ..» 

Cilj CiLuijJiil j^-^' ■ La -. r.V.... l.j Je^' J-T?«- L>«i .(Ci Klh i nt l jt J-^'i mij dXp.) " iUiiJI 

j^si-a " g^^ (> S jl l < I I d 4 Kil l ^^ jl ^ljj_jS Jxa^ 'r^J^ CiVL^-ll (> jj-j^ (^ 

UiLA (jLs <(fj^ i^Kii) " (^jijii J^^^, ^ ^3s^ j^ ^1 ^ Je^>iJie f L?^' ^'-'^ 

CiljJillj J 1 Mil^lj d uJ_xJll tjjjlj^l ^« < n -^ (j\jj 

Jxi^J-11 Sj-L^jJI iuia—xJI iCijjJaJI 

..... . .. ~ ... ijl \in %i S\ 1 Mi-^ II lyo .1 a_aLj| a d 1 K ifl II j-al a Jl a 

^jlLiia (jUinl dJjj iJjiJLi d^iiMill " • -^ - . "^J ■^'^ ^ - -" -^-^ -^ 

4_ajl_ai '(i 7" (^jl_ui3 (> jiii(_a J^ 'je-^ J«La. JS Jj^jij ty^JeJ ' "C^' 'iii^' 

Ji,lj j_ll f^ljJt J— 1 a a. xlii C)lil_uia jJt <Jjill Ciliuij CiljUsVlj J^l— »^l 

(jl .ji_»i ji^ ^Mi jN-.t. j^^4^i j,_^^, _^^^, ^^^_^ ^L^ ^, -fje-^b .teej-53 i»^ 

ajjjS iUL^ ^ J ()-. II |_^jLuu Sj^ ^ ^ « 

- • - i^jjjill jL^ (^V L-ijlt-il,l siIjVI (JMi-»'i JjSJI *_iajaJ 
Jjm 'ill (jiajj <JJjill jljj! I fiK 

JJ£ (^jl Ml ll,l J -^11 dj|_^ ^^ "-' -^ ~ -^ -"^^ ^ -^ 

(jLj-uij ajjj laii ^l_»JI jjj^l (> i-tirn o;-'-.^^ o^j— »-l jL-Sl >l>^j -t^ji' i' 

fjA^ tji jLiaJll j-Li^l CiljUi ^ ^1 t Miyi Jiir. I jt ^^Mijh'i tnjj-^l Ji.ljJiJI 



T 1 ^ ■ ..jUl :« rt^ J^^* (^^Iflljl ,_^.:tLa 



J^LliK * '"^ ' |_jjjjjj JjxAJJ »lj_^^Ll <Ll£l'lr»*lll <QaaJI 
^JuXI -(3^ Ojjl -^1,1 S 1 1 (-1^1 Clljl lilLLl J 1 r»-lj-lll 

jLxjI ^ (jlj-^VI OJA J Lla ^l_iXI ^ ^lla) Lu,uLu dJj 

^ iLijjJaJI ajiij ( Jj^l ^ Ciljl i-UI (j A . t -1 j^ljj 

CaljLjIUI jAAj ^ ^ JLj CaljJ CUI * *^^ ^^^ ^LuAdU 

^jJI ^1 "i-»'i ^ laa_S jPJI j^ dSi imILj (()Ii mjj jjj 
l(] l^^ -> I 1^ 1 ijj^'l J(; ^^ (3^J ■J^i^l <i^ I Ml 1 !(] Ii>*ij 




^ j f njU LuLaj^ ^ ^1 1 ,3^1jlJl (j^aiLa 



jj£j Sf'U^I Cilj iUa—LuuJI iCijjJsJI 

\—a ^j si JjKII £-^j Cyi ^ sKXI 

djjls jljlal iflc SSi^ Sllu ^ (3^J-> 

.nJI .. ■? ■!<■* 4_i^jl_£. j1 ^J-t_a 
j^QJ) J... a't ^1 • «t^" '■■'« ifUl ,.. 1 * * 
^^m JxAjd djj -» 1 (_^jJI ^"llil^jlll 
J->"i II ^flc. SjLuJJ Jjl^ (3_a LJjiJLi 

a jLjj -''*^"* '■■ * -if * ... *UI\i ^J j^^*l 
— jl— uJI \^ J—ljJJ .(^Ti^ill Jj^^l 
I . ,...ui".t A vfl ^ A — ^ jjJLH lisj 
gjjl (^ill ^yiSLxil aLij^l tr* J**:? 
»jl_u.5fl JjIS jjI "n Ml liJj .jljJiJI 
LiiCLAVlj t^iSJI Jxaj.j_lJ ^jlAil 

iJjJLjj .^jJjSJI JxajAI jLiil Jtliil 
SjLiiVI JjIS ^ j^^l ^QJI JLaJLl 
aj—uj Ij jj^j I <K"il,l Jl -^tl <CiLi 
(jLi d-iltj .^^j^VI JL^I 6« J^l 

^ iQj.^j_£ <LLi£ ^ ^jjj_^l JjL^I 

J^ljj (_fl J^ljj_ll (jj jjiyi ^l>i!iU 

^jjjjjj iLdLxi ^^1 (^;Ui^lil Cilj-u'Li 
iLaj^^JaJI i>j^J I J "■ ■! " ^ 'J 11^ 1 1 



(:tiib>i}i<:jth!^l3r/r 



Jt ml ^iLD^^ iQ,,^^ <Qjj_| ^'"*j"'ll j^'QJI JJ 

^^ k7»^J^ J?l^ (j^ J QI^J Lf J-" jLliil j-^jJI J^Ijj 
^_l£ J^ljUl ilA-xaJ j'l ■ °ll ■ nfii i^\ ij£. ' ■« ■ *-i^^ 

^^ <4liiJI ^^1 (jil^^Lj d^AAa (^1) ^jaJI ^^ LSjj 




J" ■-=■" JjL^I 



^ ■ ^ 1 



2V 

1r 



-^ 



(^Ijill ^ S iiiii'tjJI Jjl^aJI J^l ^ (juijill jjilj (jl 
.jJjS j^ j^l i_4Kfi jJ-t J Jl-«i 4JV ^j-ujjJalJJLajj^ill 
J 1 iS"i ij'\ —ij-i^ iUI_^ ^ CiljLuiVI Jjl— u aXi ^5^J 
(jd — SjL_uiVI Cl^L^ dJaS-lD (^jJI J:kljUI (3_« J:^lj 
^Jli jl 1^1 .jLJiaJll JJ^^I ^ jljJiS^I j AjS ^"i js^il 
JjL^ LlIjJs ^jl^_aj — (_^iLa^ ^1 — dj <Luj^ "i ■ '■'« " 
: ijujljj (jjjAj'G ^lj.^1 L^L^Li ^^V ^^ ij^ ^j^-^i 
CljUUJ d ,,„ML .Jj^ £j£li j_jS1 -''''■"" -^ 

JjJSJ I>JJJ jl < jAjd-£ I'l 11 Ml "ill J^A-l V Sjl ~lMll,l 

jl .,_jjL^>^^ j^°^ i^lj— ^1 (jAuJj Jj^l iju iC— ajLiXI 

Cl^LlLS ib-Ll j£. J^Luia 'I ■ ■ "■"■ 1 1 ^"'lal -^ II j-ullll 

iLujUUI jij'G iJiiAi (i. •■^•»^") ^)UftjIil ^^tt -Y 

" iCsjLx—A " iuKJI Cii^ IJI o^UI jj£ji,l J— i3llll 1^1 

iUxA^I Sj^-:^VI JjxA JJ_1 dll j A^ J " <Cj jLax " J:^^ 

.SjLui^l u I ■'■ ■ ■ 

^ iutiJJLl jl Ci^l^ jJ <L-u^l iClua^l CiLuJI <Lii£ 

(juKjlil j-utj jVj -I— '-■j^ iCiKj jjJ-> Jl * ° "^ ^" 

jLlUI ijuijj >^>> V 'JjLilLI ±1:^1 ^1 Sj^Lu ijja^ 

^iii'i'i V jl (3 1 11 iS \ »^j ^ isL^^ ^ \—a£ jii~iMil,l 



I 



TO 



. , ,ijUi ;« AAj jjx 11 (_^lajjl (_^_5tLa 



**'*'* *^ jl uu a .& ajlll J^ (j^L^ d.^ a 

JjI-sji" a:.! ^^ t5-i:is_ji jjii_ii ^^i 

jl ~H 1.1 ^^^1 ^ IjJjJu Ijl— U Jjd-1 

CiljLu j^^l J "> ~i n JL:^I Ij-A iiijja_ij 
<Lslia_ll J J 1 "I'ij (j-OjVI t^i Cj_1Sj_S 

<j ili'ill lj_^ jl "nl,l ^j^^l Ciljl— u 
ijubjUl J— ulj hliAILl d LuU V (^j-ll 

jJsLla l_a J.^ ^1 <G^ <|»M_£.1 TU^^I 

OjjS'i n CiL^J— A J^IXUI 111 Ml (jj^ 
Jia) 5j n-M.I ^UlLaJuVI CiLjIjjUI iJA 
^ CiKji CiljLu JjJ^j . (Cilj^iiVI 



iUj^Li Jj^^_aj SjL_uiVI Ci^l— ^ ^ ~ "!< " T^j '■■""■ 
Jdl_x_i j~'j ■*! ^ ■ A \ JJjJ 33~^ 4_iixJll Ci^ "^J^l 
^ I n■^ 111 -^ -»'i i n i»*ill ^jx -J-sVI (c^ ^ * * LJ—LiiJJ 
J(; Mill (jx (jj^ 6^J oi Mi'i n (^ S I'l 1 ill Ci^L.1^^1 
I "^ LliAjj (^t-it'i (^1 Ci^LiL^I 3j^ j' ■"'■' LlIIx 

Cl^LlL^I "•■ ■"■"■ ^°< ■ 1 ijUiJ^' J— '^'l-' 6^ A ila ~. ,..M Ij 

■ -^ -J JjKJI JjJs JjI-S jIjIsI ^fic <LLaj_a SSii ^j£ 

Ciljlis^l * ■"^ A^J iLiLlx-i Luj_^ L&J Jli^l dJj iaulj 

(diA ^^'il,l (LsjIjUI (^1) Sjj^ jl .ii_jjjiJI di Ki(;ll 
j_^1 u! - (^J i'*'^ iL-i—Oiil I4J ' '■ ■ ' ^^'^ "H iajljjJI 
■^ ■'■ ' « " iLa-ij.uJ j—uiLiXI (jxLa^CUl ^ S»l— a^ laj\jjl\ 

.iLuJJLA dS 1 Ml _l£ 




0,1 0,3 1 



10 30 100 



iLusjJIj j-AV iJjJs (JJ iLul—jj^ill 4-ijlj fi"i MiVI (jl 
ijUbJJ J^l— £ (jl'inn^ 1 (j\ijh II JJ£ iLn^U J^ .^ .^11 

Ci^LiL^I jjj_u 3j^ J 1 i>ij3 <Li (f-caj-LI (jd .Jl t s 
(^jjls jIjIaI (flc. Cil-sLuu ^j£. iLLa^l jLi-UI J^Lj^ 

aj ^ ijAi ^ V o^J ^' J^' ^ u! •J-'^^— " j-'j^ 

iUj^l ^< •"■ (j^_l <Jj^l (ju iC—i-sLusVI Cil Ml fi!>LJUI 
i-iij'w II " (jd bi t'l ^ "ij^ Jjl^ (j^^^ ,^-s .(JMi->~ri 
Ci^LiL^ j1 SjjiJI Ci^l— S £-^i ^"^ u,^ .'" ' J^'"'M 
ClIjLulVI Ci^l^ ^'^ ^^ iiXj^uJI ^ ,■!<-> "ill ij^'t 

.ij\i mil 
j^l^^l V I 11 SjJ ^ 4.l£.LlxA <Cj_u ^ (^l-illl [c^'j 
4jjLaXI lIjUs^Ij "■! ■■' ■ Sll j^lj (_^f d ImVin Ci^L^ 
.SjjUl Ci^KJ J-^ljJ (JLlaJIj ,■!<-> "ill ^IjjJ J-^ljJ 
^ Ijl £^| (jj o^>' J^l^ ^t-in I (^^LaJdl Jxis^l (jl 
»jLuil (jjL^ (ja LJjULi J^iaJI JaiS jljJul ^_l£ 4 i iS jj 
CiM-il^ SjL_uiVI CiM-il_^ '^J J ■ " « ■ Ijjj ^^ ^ " 




^ j f njU LuLaj^ ^ ^1 1 ,3^1jlJl (j^aiLa 



3^>. , V- ^ Ctyij\si\djjL^jL^jjii\jLA\jii/r 



^ ..•,,. ^ 



L^ I — ^ — I I'i^ JJOaJ Jtlj_S SLtljj ^° < ' < a d C) JiLuu 4_iJLt J:aJ 



(jt ^ J J VI kJ,jilaXI jl .(iUjLus) ii-LiJa iUJjl Ciiljli 

'^■'-* " CilpLuiJVI ,">t^< n (^l^^'i J-il^l "''''J "7 " (3^ 

^ A- A d Ci J&u ibjJiLiIil CiljL^UJ) o'^L^I ^li>^ : ^ ^J iCfi^AaJLI 

Jm \X\ ,j4 nj — T aSj Safil_&ll aj^a .jlsLUll j iil nio jjlj_aj ((_gj"i mi1,I a rA^ -^'ifi 

JtlKljif J^ljjJI Ci^LaJ— S < m-^ .iUuLul^ iLCJX^I 

£i<La)lla ^1 Ci^l^lj £ii^ljim Lsul ££^uJll a'^ . iUaSjJI ^IjjJI :Y aSj ^ja^I 

• ^^?f J-d^' *J2S1I JS_ilu ^1 \ , ^j iU j^l jiljj j^ J^ljiJI Lajl 

ijuijj aj-^l — s »lj^VI Ij-ii f^^i iUdl—u jI_i_l1Ij ■'<^ "" ^IjJ -T* »Sj ■^ '■J " -^*' 

a_aKi i»j Lajl_uj ^^1 Ji».lj^l ais, J-;.! .-.-.,.. j AON . "[^j^V jt tf*^'" CiiLa.jj 

jl CiiUliJI (jl (3_a J-S'G .1 — JJj— a3 T,j \ jiSj q^JAaJLI j^ iUjAaJLI 

^^1 jl a-a. <-=>"< Mil .1 jj_c diLuiVI ^^j .Sjj-aJL ajULUI CiiUL-S - t ^j ^ "j' -^H 

jUaiuib j^jJ -f ^j SatliJI ((j^ -A^ l^iil-c! jiii t^jimil liA jit CiljLiJiJI .(SOa 

Cllj jSljOll i \ 7 •> <l ClibLS CiLpjjIiiJVI - *sUaJI 5_^t AJauuil^j) U>uij fjlji3 

.iuiLuiaJI jSljoilj pLua^^l ^^ ^,;^^ ^uAaJI cl-ajailj cl-ajailj Sjjj-jlJI 

j_^ ajl_»_s 5jl-a-^ ' .':> "> "'" 6! j_yJl_t fjL_i3 LiiUiyi alJi dJ>i .(^jUUI J J t iti -.11 

iajJi^ 4^1_tll CiljJjUl >l_uo^ Ji^j . ibiiUI CiiUsj_a ^ J^ jxai:itj CiljJjUl 

(jt UU3 (>4il (> .JsVl (^ JjKiJ j^ JXuitj CiUKJ (jjfi (jL (5^jjj . r jT j\ jisj 

cg "'^'"''^'^ QOt^.^^ (> Cj^IS J-uii .,^ji>.VI CUj^l (> Lili^J Jj^ (j^ 4£J^l^ 

Ji»^~i fij I l■^->fl (jUjl^l ^^ Jin4i .(jl^yi jjS Ljl« JUjlSIU '*fl*"^J ^l>> it*?^ 

j^ . ,..'.A J .'. 1 « A X J . a , A, dU,.. ) «. iLijJLllI Ci^L^ ic^ LAjI 4_«LxJI SiXtL^I ajjb 3 '^'"'J 

(jl .tijls J_S jjt iLJjill—i iCjj a tr^'i (ixl t Mi l (_f1) 4_4aJ qGjjl^ (^j-ij V .Sj^Lj 

f' ■ -^ iUjJjLiI ^ • -^ ^H CiiLiKll (> .CjIjI ii)fl (JVjI 1 ~i ~i j (>lLua_a_la j_i — t LJjSj 

."aiKll JLaiJV" iULjla (jj^ J^>« '^'j AON Ciit^j-a CiljLiiV (jJ-^ Lfjjj^^' 

-t^ "*J* JaS_i — i aS J SiifiLJUl »!-£, Jj^j_a ^ iULx_s Ci^U^j^ i^j^ u! ''' ^Ij j^'-^ 

LgJU^j Jl^)ri-4 il£jAaJll (,^ .^^1 jj_tl« Jjl_S J£J j1 JjI^ J^ J_sVI (^ x^lj 

fA j1 Jjl^ /ai ^jtail j"**'^' ULS alj^klxul (jU t^LuSjJI j1 iLijlsLUll CiljLu^U tfiniMLjj 

J -i .^jsJI ^j<iflj J a (iL^jjjXI Ci^L.i.a^l j1) k_iliJI <i-^L^ Ci^Ul^l 

.^jJjVI j aJI Jj_4j ^jjJI <L_i lul ujVI 5jI « a-ll 



-f^ 



I 



y V . , iijUi ;« art, jjx 11 (_^l ajJl (_^_5tLa 



■%! tA'* f-1 .^ ftj^ Afl Siitl— ill dd^ J 15" ... 
ujLaj ijuj Sitf I— iJI ojji ij^ t-'^ I' 



Jj_^j3 



^ .L^l uj Ca-ui— ^ aj 



Ijj^jVI Jxaj-llj Jjl — t "i 1 ,1 Jj-o^l 

PE* ^lyi 
Sjj_aJI ciT ,ti'.tTN-C JiuJa^ (jl* 

J" « ■ ia^ ' ' -^'j ^ "^^ "i' •^~' '■■■ 
kjL—uiV liAj .JjLaJ,lj PE ^jlajij^ 
jjTN-C t^-t- ^~ jl_s 4 :& uilj 



ffi 







t^-ail 



')Lu.d 



Sjj_aJLj l() \iJt"i j^aJIj CiIj— sUI (jVj 

Hi] 1-ls.j .i_4 li»-l-> t-l ■ ~'^' jj'.l.^a'.A 

jxiij JJC L4J ial^ "i-»VI ^ sJ_^VI 

^< • "■ I ,_y^l im"i J ' ' ^ J "' J SjJ— ^Ll 



JjJ_£. pN Mil,l ^ytajj Hill ^,}HI ijj Ci^LiKll ^ • ■■"■II- 

Ciljl— uiVI Jn^"! (^J— II Ci^U^^I Ji»-i S ^jii UJ ti il^ll 

JsVI tj-lt *— i-4-Sj CilJI_ij Ja_aj ijill (j_t ibjisLllll 
J^ ^« ^ J*' ' fl^ II • ^ I •* II • ijdj^j— a ij^^ ijdxAjdj 
JjxAjj jU liLLa^jJI Ci^li^^dii '^ ■ ■■'■II ■ l^j'-" iC^Usui 
( 3^ I j uJ-JI P JJJI (JJ J-jI^I i_^ (>— Jjt Ji (JJ I'l I HI 

JLalJI J_lij kijls J^ dJ£. (^j ^mll J () -^ ILj ^t-miU 
Sj^lx . \ • — o ^ •■■■"•• t-ji^-^ II ^ jjjUl ^l-c »^^l 
JjxAjj JjI— ^ alj-Miiil d li ^^^1 j—ii- (JJ <>^1 jf-l£ 

^J ■^ ° I" -^11 ~.lf J A ^tl |2;u iLL^j_^ ■ -IS II JJJ_£ 

j" A.".'. ■■■ >c • ^11 J ^ . Si^Lu (jl— s <4.iiaAJI iC—ujjLoXI 

jli:i;,l J . IS". I s^yyui sj±ii ^ ^1^ LjAf, ,_;i^ i->-ij^ 

(>j AisUUI jl .J^jia (_gj "iMifi ^1 diLuiVI jJt ailiJI 
<i_il£.j .^C^jj ^ * JJ£ j^LiL^I &Jsl_aj Ijl i^^-iA d j~i HI 

h',>U"\a ^ i'« *" J 1 d^in 1 dJj ^LujjLa.a ■ *">- * 

jlY ^j Jtaj ii-^U (^ (J^j-t "11 II ft j4-£ (^1) S^ 

I— a ^1 (jLAj_lll J— i3lj Jj.aj jl j^^-> ^C-LijlaJI oj () i j 

^1 Ciit i^^l »ia *— "j! jj^ j' I 1-^ I Y, [J-t jjjj 

1^1 ^1 .".^Vfl iilj j_s oji^ i^'\ jjj^JlJ JljJ ■■■ ■ A l~.< II 
'j-^ II ,^i£.\ S ?^J Jf jA-^ aII J .■■■'.lU .^^^^ Cs^J ^ 

A\\ l(*ljU| dJj jj^ jl j^^-> (l>^-^ Jr^4->"ll,l JJj-Ulj 

JJjUl j'l f plx^JiAII jl .1—^ ^fj^JJ Vj SjJ-ia J— >£■ 
. Jjj^ j^ ^Lkljj I iiHii jl j^ntl ja ^^I'lmll 

Cil^LS in ^ ■> -il L^L^ V - *V jiSj Sj-cL&ll 
(^jJjjAII jx J-^ iMjAa Cu\S lj{ i aSj itftj ft -^ til 

^^ '"'J^ ' ** '^** j^ 'L^^^' ^^^^Lj j^ 4 jl^^ I J &^jj| 

Jl it'ill u-a p'S-t'ill Sj^.^1 (^JJLi ,^1 Sjj-lll Ci^Lil^ 

I « °~ J " SjjjJI jLu j^^ LaJJ£ Llojh*i'> J x_ij.uiJI 

>jl4in 1 Cl^tjl^l ■ * «^ ^ " (^j fljinll JA ^Ui^Ll AJ j^ 4 

^ l"< II ^Jl^ J a", ■■A '*|\ %A ^j qjJLi Ql ^ vd <^£ uJJLd 




^ j f njU LuLaj^ ^ ^1 1 ,3^1jlJl (j^aiLa 



Ci!>l iirtj-Ulj SjjJUb ibjt "ill t^ji^l ^^y L^ 1 3 "ij '' J^' LT^j'^' ' .'j"^^ Jf^i^ u! 
, .^^ jl^ Jj£j < iUj^l ^<- "■■ ^i>Gj1 JSlAll j^l) SLu-lX ^ "-j" 

±1^1 JL^—s j^U jLu-cVI ^ Ij^T In (I'ifi J^ (Ij^ jLjjl ^"i fi LuiaJ^ jLiJIjJu ij'iL-us^ 




Y* -^ Jci J&uii 



^r.HUiu«>^t (3^(>iii j^j DUjsu 0/r 



^^] SjiX^I CiLJj^l dJj »Ij1j alj-'t'iMil isjj.uu J IK'S 



' --> -^ ^".11 J "■ <] iL-l-^a^^^VI 

.jjjUl iLlJIx "•! .'•■ -J .'■"■ II 

"•I ■ ■■I "^ II * ■ " ^ l£ "■ ■ '"■ ■ 

It fj_t(_ua_s (jVl CyiJ Ala^jJiil 
•^ ^ '■ J- ' ■ ° II ^jl r II x_i a_^^ 

jjIjjJI (jj f I— » liiVI c>a J ^ II yii 

i^ ^1 Cil— i^lj-ii ^1 iL- i_A SjJI 

jVj -j'^?-" is^ j^iiujiUI JU_sLLuj| 
i<Li^l_Jj iLiia^ cL-laIuj SIjI ■! ^ -^ II 
(j1 (_^1 .LiJjLjj jji-i I qU s (jl_s 

(jx i_ji:^__jj| oj 1 -> iLil_A ^ jU 

.(j.i<:<ll j1 iU^jLkJI CilxLxJj^l 



j^'.SU". A Jj— £ d.,...UI'.i />j^j<ll iLL3.:^VI J— a£ >-i>^^ 
jjl in n ^jA ^ t * ^ ^ " ' **1Ua 1 aaI t ^ f ;&lj_^l ^ 

.j^Vl (j^ &A-lLl_ll J. ...■ Ul'.i Aj^ j<ll CiL-fcl t IM^I 

ki^lx (3— a ^ ....Ul'.i />j^j<ll '-^ -v"ll l_a^lj j j<" 'J 

jE ciVL^I oj^ ^ lj>jl^ .d lA^^'il,! ciljjjUl .xicj 
i^iiij ^fL»_s LjIj jjSj E JLsJ,I jj-o ^-^.^LiJI jiH 
^ * *^ ^ " Ij^ ' ** -^ n JL^Ll (3^ .Jx^ &d J 1^ "^ 

Cllj jljJ aI iA.~. ,..I ^j .IU~. . J .A»aA.".tl ClIjJjUl dx^ 

^jUslXI jjjj^I) ^' -^ (LlILc (h ) -y t^i"-« " ibjlijl 

j) / j (j ■'■■^'■Hj J.. I ^'-iij ^i< ■'■II ' ■ ' -^11 '!<,. ,..j 

j^itj .(ajjJAVI jl (jJjLaJJI) iLajlail iuALkla jjlxil 
^< ■A '■■ ^£ ui'ti tj d * ^ ^ Nfl ^ &^ ^1 ■ ■"■■ ■ iJL^ ^1 

-jA "■...tl j|_uJI iC—otaJV ''■ ■""■II ■ .iULx_S ijj^ u ^ 

jlj_A ■'l'^ ~. ...I ■ Ja^ ^ ■! A -V II l£ Jj.^ -V II J)£aj 

^j^^j L^ LJ J— ^1 ' ■! ^ "^11 ^ i(^ a ' ■*■- * . ^ ■ '■■ iIsLjJL-d 

LoK ' ■! ^ -V II iC^La.uj SjLij ' ■-■ 'J 'I ■^ ^ >jl^l ^ ■ " ■ " 



[ 



Y^ 



. , ,ijUi ;« art, jjx 11 (_^lajjl (_^_5tLa 



j^G 



ajj^^l LjLa.:^! r 






^ Ul'ti tj ,"4Vf l ^ a11 Jf 1 ,..M I 1 * .Ljali 

.4 a.jL^iJlj iilklj-ll jSljjU J-i a. 

jt'ini ' •' -^ ->■ II jl »l "■'■"■ "I !'•''<" -J 

*'■ ""■ J'^l -^ J< "■ -J l_L^I_l1 j^J 

jjJJ SjLlod ^J^^ Ij oLa.:^! ij\S Ijl 
Ci^L-t^ &j ' * * < j" (j^nU j— afi lJj mTi 

f. I HI ^L^.:^! »Ij1j jm*; t II jl^ IjIj 

Ql j-^j* l| ^LulLul^ Js j-fld LJj mTi x^ 
t^jl— S jl 4_t>^MI jiljdJI 4-^y 

• * ^^ * * ^^ " a\±.^ j j< *^ ^(j^ j_^l 

^_lt ^jj — aJlj Jj^jJI C)i< i^j_a 

, **j'" "II j£ ii\ ** * -'*lj "* "'A 4.J ujLuj 

dNVl ^ 4_l ull Mill \^ jJJ ij^j^ 

jl hU^M a !'*'*</> i A H «% ^ ^A ^^ ^ l3J^ 
''"' ■ '"^ II <Uaj_ujjJI "•! ■ ■■I "^ II * ■ A^ 

j£, Sj.LX-1 lj"-°l ^ ^ ■^« A^ A I^JjIj^ 

iLaJ-ia jJt 4_jijJll ^j^lj_sVI Cil>ia,J 

.jl4^l 



Jxi ^ (_^MiiMJJLajj^--SJI ljK^II ^IjIjVI Jx^I ij! 
.Lajji>*ifi J ^'' J ■"■ .ui'.i Aj^ j<ii iCiUaJI j"<« ■ ST^I 

ja jii'St'ii j>_l (^111 1j.^lj j^KxJI a^lis jjl l-^l 
alj (^l-ia (j^Lc J^JJ V) ^- ....Ul'.i Aj^jj<ll iC^UaJI 

ij\j^ SjjxA ^ jj— u-1 1-1 1-^ ^jl ^ "s II SjLa 1^ ^j-^ 
^1— ^ j1 j.^1 jl— ^ Ijl .(j^l i»*i ~i^l ^n iiTi S^UsJI ajj^j 
rf~.a.Uj (^j^ -i^ ^ II ijla I ' -^ (^^GxaLkJI ijGLa 
I*- °< ^Ixaj-a dill til CiljJjjJI •! ^ ^ 63^ 6^ ■ -^ ■ 
Aj^ jl — iuiVI J^J ~ ■ ^ ■ ^g^ /s.xi ^'.A iUjl_aj^ 

d A ^ ^ ^ 1 I n I I tJJ t_uj__lj| (LdJ^ /*ll • I liA4— 1 ^LliUJ ^JJ y^j_j 

^K ^11 JiLk 3lj-J^^I ^jJI J i-J*" jl I Mill lia ^^ 

jl j^jjj .^A-uiXI '' t^l'-* Aj^jj<ll iL-SliaJI dl^Miljj 

x^jl I aI < : .( ^ -V II ^ I J ■ i . ^ I S ,v, ^ 'J ...".11 jj^ 
A^.^ jl_^ jj^'\ iL-^^l J^ jl^ LoK ^1 t MiVI jjjj 

'I II a".-wI j^^J Ij It It-I jj°'"ll 

^ Ja.A." ,,.tl jl^l SjLAjia jls x^LuJJI jlil£.VI ^y^£-^ 
^ -11 « II CiljJjJ— II .iJ£ ^Usui—uu '^ ■ aa| tij .^ ^ ~ll 

5j^ («—''■' is^ 63^ 6' I i7» t (jHI Sji -»^l <u_uJlj 

■-^ '^ .iLUj^^l ClLuia^lj £jjLaXI j-^la^M . j>^~.^~ 

^IjiVI jt ^ ' '" < ^ "'I I ' .'"' -> "'I (>»J-^I ty'^S-Sl |>i.>i 
Lai Cil Min^l jj^ I II Mill Ij^j .i-i->"i II jx (_^j:kVI 

J< *M1 * ^ llUl A A| j *|\ <>^51| jj 



JJ£. JI~-< II ■ Jjl^l J- '^j" jjl j^J-l 

Jl iS'lMll jl (j-^ jJI Jj^jJI ,iJt JljijJ 

311^ '*ll vJj— aJ ^ "■] A ^^ < l...vf 
^jl — a. Cjljl-^)fl Jjla-i (^JJI i^^l 

dJj i^\ ojlh 1,1 CiljJj HI 31-^ 

^^IjjUl jtjijXI fjj^tj .(CiiLAIjUl 

Ja « -I -I l~ ■ ■ -^ llj i>J-^ jJ J I" ° ^ 

aI c J«; Miij) sjjIj j I.A s a S 

5jI_cj <tja_slj3 jjj3 jlt (jjis/jjJa 
JjVI 'J— i-Sl jt jl — a^-jjj—a IjijSj 

jjjUi 3>-^ jjJiJi ^jj-i cii 1^ ^ijiu 

f n■^ -. J-^VI 6i^-J ^JV 13 Mil MiVI 

^ 'l^-^ i^\j A.d.Ca fuu >d jl I * *A^ 

*l '-'J iULXULd vi£ Cil^^^l -"* *^ * LtUs 

• ts-^l-^ ^ — ^'j 



jkdcijjili Y/o/r 

Sjlx j jS'i I J iSi"s II J:klj3 Jx^ iLlLo^ A d Cl fc-ujjd jl 
y-l—a-uJI ^ ^jS'^ u! "•' "' ^ "'J "•! °"' ^^ iCi_iJjj ja 
SjjiXI CiljJj-UI 31^^ J^lj CiljLuiVI j1 iCsUaJI jjj^-i 

.dl4t-i"itl CiljJjUl JjJsj 
J ,AaA.'.A ij« ■ A^ SjjiJLi <Lijt~ill jjIjj ^ jjM^I jl 
I J '■< I J 3^jULi JJjjJI — SjJ^I CiljLuJ nn MMJ jjjdjJI 
^j^:^| JjKil d iMi'ilLi -^e-l^VI CiljJjIil CiljLu Jn-M 
"•I -I ■at-. 1 1 jl t/^nj J' J a". II i^Jlx 7C.U1JJ <GLi Jx^l^mi 
jjJaj <Q^j jjjXI-i jjjHI iLiJLc SjLui^ p fiMi I <LJl (^1 
.JJjjJI ^jALkia Jk,ljj jLu (^1 




^_ y f njU LuLaj^ ^ ^1 1 ,3^1jlJl (j^aiLa 



Jj ^ I ^ ... <l « t l Jj ^ II ^ Ttji 4,1 .LiAjI (jm^I t t.l aLaj^l 

jljj_al jj jaJ iji »j -^'1 Sjilj S^li iLsliaJI JLujjLj (^1 ^I^ajVLj iJ-a*J jt-iijil jl 

5 U . .j II )l . ~. / J <« .^1) J I .". /^Ljijil Cll— Sjl_XJ (^_SljJ ijt I II Mil J J r»-ll,l J -»"l 

. j l"« t ) « .-^ jl) ^J.^^^ (^ iCaUaJI jMj (^1 (j^l m"inVLi JdJLj ji^ .ia:kJI 

Sj_^jil ^ ■'•' « H (ail_SjJI ^Jt CiljJjill J-it (jljaa_ll d.As Wn CiLjjia Cil— iaJll (jV 

,-, M .^ «A Aj t(_«_uiVI iV ' ^ " (jjjLSjlJVLj LujLujI J.aAj L/C CiLa-uJjJ jjLi J.Aa^'.tl 

»^ja£ Jajlj ,_^I -^ .". i«tl ^^£.1111 .JJj-UI Sin h-\'\n SjJ-llLi iLij_3LjJI isjJsLk jjXJ ^ 

'■«"■ :d n in^-i ^LxJI jjjUl JJ£. >^>^J ^'^ >^ ''— ^ <CijUx ij^^l ij jy > i" n\\ jA^^'il,! 

diiLJLi (Jaaj (jl I 1-^ 1 jl— 0^ Ji (jt -Jj-^j^ 

(j^LiJI ^^jc^jJlI j (j-^ II jJjS Jx«^l (jiaj V ^tij^jo II (^JjJjJI JJjUl (jl (jj (jS t'lll I 1'^ I J 

^Jj:iJlj Jj^jJI Cil *> Mij^ ^1 <Li J I I'i JJjJ (JJ J-Sl (jjSj (jl 1. 1-^ i) ^ I "iui — a (jjij (jl 

.SjJ^I (JjxajUl Ci^LS (Jlj Cil -> iMj-a (^ Cil ^ hijJLI a J -^ "mnj .(y. i fi jiuxll 

I— iJli. (jj^ Sjl—uiVI ."•' ^ ."J ' (jl (g-a-Liij jLlxJ,l A^^l (^ Cil i ~tn SjL£ Sjj^Li <LiJJl11I 

Ijiii (jl (jS_a_i_sR.C . CiL-L-iJjj CiLJ — aJLl " j1 " jl j "ill jA_ij_«j Cil i\ n " l_iAj| " 

^U^ j_a d \ iQ_s (jx t-iiiii 1 Ajl_ax (jj JsTi \n CiL^jj Cil •> iMjXI tdJj j^'^J - " ^i— ^ j^l 

|ix.jJ J.. I ...^ izLk ^ ^lj_lll _k, ^j^^l ^ ij^ U^ Ji.^ k'\ jLLxJll ^j^^l ^ iLiJI—xill 

CiLiia .>i i^~ ...I LAj] (j^jjj .tQcLlfl .^^ liAliUI 

a] ^* tjl a] (j<<l ... «_d Sj-^Jlx^ ."*^ d^LjLd dJM^ v&j jl iHj n^iya ^ <ti^\ t-4 U * * .^■" Ijl 

•ijujl ij^l iCijiia ^^1 CiU rnljj 1^1^ i^J •T^-'^^l iLiJI_&i oj II S ojju-i I 

CiLJjSil aJjS (jl j_SJJLi jJJ^I (jjj 4-1 j i "ill jiljJ (^i I I filjJI (jjij j^jil (jL-s a.d.Ci 

(jjj jl_J iil *j^jJI J:i.ljJ J_laj (_f jJjjAJI (jj (jjSj Ji-uJjJ I II •Sjj ajt JJtj .Sj^Lj 

iiltujJll Sj_iit,l CiljLiiVI («J-£. j-i3°iJ ty* J.'J "'J-.' V • *is (jj 5sil_aS <U j^lj jl f\\\ LjJli. 

tLij^jj . '^ ■ ^LxJI jjjjJI ..u£. S»U^ Sj^Li iLijJLUI 

:j£.ljs ±iUll Usj 

iLijjJL.d iC^-J VUU 7C-UI voil ^LIJJ-JlLI iC^-J vuJI JslJjI —\ 

.SSim tGajLaLa (jj '^ " ^jl« jIn mfii 



-^ 



I 
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Cil-ajl-ail CjLJ^S_a l j J -^ Jj t Ti j 4jlj [jL_i_^l <l_iJI jl ail J^ljil ' (} 7 " " ^ ^ jjj jl 

i^jj_j ibia^l j_i£ (jjl_«J,l Jj—LulSl .iUsjiil 'i;^ " CiLi aj-uia jjt iiOaJ ^ ^JiJI CiiLkljill 

.Ajj_i_jJI jjIjj AjL-ia. Ja.V *-iJI_t (^jLa.1 ^^lai*. j_i£ jLj^ LajAt ^IJJI ,i«-^l JJa^ jl 

iLtajJ dJjJI J IMl'Sl (jj L>*J^ JLJxAiS I'.f ij ^ II ^^ ..^ al l dA .al l 1 1^ . 4J,] ".« > ■ aLaj^l 

*«-^J ^ hlnil .! J(; -^1 1 (jj^ La^iJt li^Sj .Ji.UI jJJ-^l (^j"i Mifi (jj jJ-J^J lPI i^j"i am 

tilLkj . " Jj-aiil iUaai " iUjaJ jj^ia iOiail 5jJ_ail (Ja Jsl CiJOJ-a jjSj jAiiAil (^j "wnU 

Ij^aill d S I n Ml jj I iMiri "in J (j -^ I I .CiljMlj *j2LaJ,l Ja ojji ,Uj JaLSJ iCaijJI JaajJ 

(jj Cilj — ii — t JjAj ijf^ I — a.jljJi — a JL^a-a 5j_ii JJii V (y-«^Vl J-4^' -^-^ Jl 1 ^"1 (jSJj 

jjia3 .CilUj-s^Jji 5^ ^yJI CiLUjiJI ^ji,| jLs j- <*" -j .4_iJI_»JI -■' "j "" ^1 r nil 

6' (j "^"'^' Ji^^ 6^ tr^' iCsUaJI ^jj( j^^ t^J-a^VI J-^»-ll 6* >A^ ^ *eJiJ^' jAikla 

6* (^1 :l>*J-^I CT* '' (j^ I gl "'' ""'J (jjj (j£ J 1 is 1 SjjJJI Lix<aj (^gj'iiiM JJt 'IJj-JS jjJj 

cJJ-xJI u! •Ci:if3aJI LiVT tyJI Cilj_;iit ^^jJI Jl ^ 411 ^jX\ jLJ tUltj -C-^ji' ^h ""' '"' 

J^^l j^ »Jf*^l CiLajlAaii ^j-uijijJI j^aj-o (jjj dj jjSj jJjJA d ^ • 3i^ *jljJjJ NnAj 

.Jj_i-ojjJI CiIj-js JiLA LjJ^iL^sJil jji .iUJLjjjiAa Vo ^jJlj^ 

iiajliil Cilj iUiLiUI j_uj CiLaLaj^J CulS Li3l4JI iuiiil ^^ CwjiJLujI .i^ CiljJ^iJ Jjl jl 

AlaSii J-^ ''■'-^ <iin4 ->"il,l iLi_alJjjJI .jLJULi SLuLa « -ja". »\^^^1 

6! -Jf^ ibLjiiul (>jj i3:iSJ Jj-aia j2>t (>Jj 1^4 n yijJaS jl— *-"-? «-,jMI uSiLJUl ^j" ^ ■ 

Jiaj (^JJIj *aUa_lJ l ()iU j'ini l j-i-us ^lli ^1^1 J-4^1 jij^jj .SjjLsi— a iisLuiaj '^ fl'-'^' • 

JjSj CjVj^ a^it tjJ-a. J^^a-ll (> If-j^ dJjjJ (>jJaaJI (>J >Jj-aj ±ijJ_^sj ■^n Mil Lia jl— i-ll 

jiljj itjl-a^ (^ CiLijiil aiili j>l j-=>"iMi l ajj jl .jjliJI JljjJ jLi-U C^>-^J J4^l 3jS (jAiikj 

jil_a_usJI ajj JJat ±iJ-a-iJ .5jl_Jj)fl d It-n", jijj .j_ii_us ,3 l4Ki j-iiU «Uj (^jS tiiLJlJI 

Sjilj jj,a_s 5jjj-o j^ l_ailj (^LiiJI ^_ia_t (jjjliij^fl J 11^4 "11 CjJI_t £jJ^ (^iJI) t.l_i^1 

JJaAJI J_i-o 5jl.a_^ jaj^ iUL^ j^Sj ^l-rH^' 6:?^' J*-*-" gjl "' "' '"Ij -iiljJI J4-^l tfJ-*^ 

• jjIjJ^ (jl ts-"":; (jLj-lil Ja-»JI J-4^ J-it Sjilj J ii»^ 4 "il 

Sljt Jjxa>i tr*^ Jl>^yi tfa^ ty^i .l^JiLaj-o jSaj V Aljjlo'if I 

S^l_ia i^jLjJitl J-tij ^ J^\j J_j^ 15-^ i-* '(i ^J iCal— «JI ^•''« "I' isLi, iLiLa-^ jijj ^^iJj 

(J^J '' ""' „' ' "'> ojJMI jiHi -^1 1 iUjij iLajlla tJjSjj dJj ' -It-"' <C)LlljiJI CiljjiitJ ^jAikla 

Jjjis JjLS Jjxajjj LjJli, ±iJ^ LaJia tj^jaJI jLa^V Lr">^' LS^ iLLajj J^^l J-a SjJ-ila 

.5j— 1 — «J t5-^j1 OLJ — ua_S (j_a LjjJaS .iCatL-aJI "• ■"■ -■" jlc 

JJ j4"i SIjV iCjL^aJi—ujVI jjj JJ_1»JJ 5j_tiLla CiLJ »ia iuJLxJI J a^jaJI .iJt J^ aj a 

.(_^:Hj_^j3 JjJa ^ J_iljJI J^-^l jiii (jn4-=>M.I J^l .iitj .(5Ua AjijiJI jjjiJI CiLa.jS) 

j ft (IIP flJ J 1 Ml IjJ J^ d^ >^l J vuJI CiL^ >fi ■ ^ *<" * * *"^ 

»jilj is^ ty^LiUI jjij jiLao^ <US jiiaJLi (pMJ jLu (^1) 
.CiVL-a^VI Jjli^i isjiai, ibLa^iJ (^iUs^l 




1 T ^_ y f njU LuLaj^ ^ ^1 1 ,3^1jlJl (j^aiLa 



2La^l2LS:^lJ^L2u.i 



JjSJI a M ^ Ijl (^j-^1 * — i-^ (ji^ 

(jLi jl4^ ^jMI jU=)fl t^l 5^^ 
i,.ii3 : ■■...■ ^j ^i ''■ '-^ ^Lkl^ ^p^ 
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JsVI tyJ-t 5j-^Ij til < hi *__iLsJll Cil <! Ml II Jiaj 
l() in t I fj£. ' ■■■■'■ ^ ' ■ « ■ J '>j '""■'■ " SjjjjlJI >> j j ^ '^1° 
Ciljl 1 "if V i>>^J a J -M iiit,l ^L^IjJ <i_>^jjj jA < ill 
.Jfal"-^ A Jg ftt ii^ 1^" v'^*" aIIj Ld LaJIx a <& d Ca 3 * '"'*"* 

1^ Q .<Ljj li^ d il in'i Cat ujjl a.&j ^*'^*J " "^ U3^J 

^ ^1 ■■*' Cilj ^ '"•<" J^'j*^ 6^ IjJ-C ' ■ • •<j ~" 

.Oj 1 1 < iUj^ Ciljlj I 1 mil a jo "^yi J^^'j^ 6! •^Jii'^'ll 
Jl aJLIj iL- ilaJLI "■! <• '" " j^l-^^ d 1j— ujI J :^1j 

^ ° uijj (^j-llj iUj^l j_j|jj ^^Lld ^ ^ ■■ ■ur.tti 

.4afcl i»-ill ^j^ (3^ (j jS~i 1,1 jLiUI 
'■■" J^lj |_^ j"i^~. ... A iC^Li^ fj] j^jJLi jjjj^l ijaj 

Jx^ J (] "> 1 1 ^ ^>jl->j I II "li isbUijIiXI |_^ Llj'l Ml OjA 
iLa.l_uia (> jjjil jiil ^ CiJja \ • • (> JJJ3 jt ^yJI 

.Saliil SjiUI 



«r 5 f I mil g "I'riTT— a d Ci J&u 

jl—jj j4 J 1 <1 lilt II I J^Ijj 
j^iM <C3£LuaJI 

iUj-S S^Ij ^ A^'i iiiU jLj-AII jl 

dj <C^Ll.A X_l^^ijJ ^ ... .Ul'.t A Jl ^ A . 

jl j^.&j a i^C^I 1.^1 jl^ J^-uj (jxi^ 

SjSijji iUL^ ^^ j-*^! ^ ' ' (jt jjjj 

jx J -> II J^ Jin ^1 jl -Sj— 1 1^1 

^jJs ^\ ju^ j_ii I 4 Till jjal -^ n 
OiUlSj 5jLi)fl CjMjIS (SOa J^lj 
k_ia.^l J_jliJI jl .SjjaJLj ibj-kUl 
iUj^Li f' • -^ Ji-ajJll - -I -^ ^ " jj 
J^lj-jJ (_yaj r "i J V '-ijJs Ji JJt 
dJILi JjIS J>^j j! .jiiliJI JliJiil 
Jjl^ (dj I Ml n\ 3 iK-il Jl i»-i~il ^ 

^ JJij ^Sjj-iJLi iLijJLi j1 Sjl—uih 

c-lj a.1 4 «jj1 jl iijil j_j J^I_jJI 

,j a f I .^11 ■< ■ ■ ..." ^jJI J^|j_ll| 
Jx^ a^ ^l"<** JjL^ U3^ U' -^J"*^ 




iCiisLd ^IjJ I mil il Sjf^VI iJ-<^l>i Y \ — a d Ci JSoxi 

.^Uoj^l Ci^lxa^l ^ 
(Lixuljj LluL^) iCj^mi jLxjVI (^ Jj^l '' • ■ "■"■ ■ '-^ ■ 
aj-^1 Cilj ^IjiaJI ojj <~i fi ^LiXI ^ l—i^jm -^j 
jljjLijAI jlijUaJlj .(^IjJa 5jt jgJt AtjjAI J'SiMill 
iUxA^I iLiJjJ:^l Sj^— cVl * '"'^ ' l-X-a I A J < . . .^.~. , .-^ ■ 

aia jlj^ j! •* "J iJI *— 1 i^jVl Ji* i j^ tjjJI 

liUILUI CiIJ-lJiI (.^aJLj CiLii-ajJll 
JiU "iILj '\\ n\\ ^^.xutjJI J-4^1 (^jl Mi'i (jt Ml -»'i — ^ 
.(_$jljlll iJi. I() limjjj S^ljJI Cilitn dfii^l JIjlLII 
(^Sjillj j^'i mil "^^Vl J-4^1" (_fjl_ujj (j< Mi-»'i — T 

.(j^jVI (c^l s^Lu iC^Lx^l jLu ^jU JjUIXI 
J^Ij ^jS (^im jI-iLJUI JL-^I ja liiaJI (jn I ^ ^"i -f 
(juji aj_d (JlL^ a.d j— u iUaoAj ali_a ^*^a\ jl£ a - '« 'H 
Sj^ J3^ dLaJ^I (jxiij ^ ijujLuIu jjjLu jljj^-i 

^ 'J 7-"'" "'^ '.^jl js^.jixa =H ^ .. .ur.i ti jLaJll 



rr 
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CiLiLS SLis (jl .(JsVI tj-lt) LijJa Ji .iJt 

(^;Ui^ j->J°^ ^-1 J->1^ (3^J^ jljAal ^j£ jjjI iii^i iCLila 

11-^^0 Jjl^ ^Jirl'lt,! ^J-^m kjL^.:^! (j! ^ ' > ^^ ij^ 

J 15 1 -*M5 .t^ 1| *'«f gf 1"< 1 1 5 j '"■ I * -^ a 5 j *.^S i"«N *.>^ »"< * 

\ • • , d iiii'i 1 iti'^il J() ^ 1 1 

^ '^j ■■ < Cll >_A^ nJI_XJ j^UI <L_li^l "•'<■ "■" jl 

CiUjKI <LsjLxi,l j^".!.^ -^ UJ^ 6^ i-ilt-iTi CiLjl_uJI 

-.1 ...K.'.vfl , ciljj^ •'■^ "■"■ ^ <<UxaIjIXI '^ j fl ^ '**' ' 

.Jj^l^l Pt^ II ijs. (j^~i'isK~il,l ijGjj&^l (jd 
(^ Miit-iLJLaj ()^ll J^ljUl ti iiMii (_;jJI ^j-UI ij\jaa jl 

. CiLi^-duJI t^ ii(^ jjjl^ 
*iLUI pj-^iJI (jiij f-Ua:k^l " njiijj" CiLj-^a^j-iil j! 
J^LuiXI i»jji ia^ ^iA.~. ,..tl J^L^^j .Sj-uu LJLi.^1 JLi 
SLxljil (jl .J n -. Hitl JiljJiU SjjLJiJI CiVI-^>JI (^ 
(^ Sjj-^JJll SjjjjUI a d Ci »l Ml "il j£.lj_H dhiMi ill 
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